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Rankin Kennedy’s New Dynamo, 

Prof. Jamieson has been making some tests 
recently of the single horseshoe magnet 
type of dynamo lately introduced in Eng- 
land by Rankin Kennedy, illustrated on this 
page. The machine in question was a 10- 
unit one, running constantly from dusk till 
daylight. Prof. Jamieson says : 

‘I tested this dynamo on Friday, the 4th 
November, 1887, and had it run continuously 
for eight hours at full load (with the excep- 
tion of about half-an hour during the work- 
men’s meal hour). The dynamo, which is a 
self-regulating, compount-wound machine, 
consists of a single horseshoe magnet, with 
an armature of the Gramme type. The core 
of the magnet is made of soft-hammered 
scrap iron, the pole-pieces of hematite cast- 
iron, and the armature core of soft charcoal 
iron washers. The whole machine is “ex- 
ceedimgly simple, strong, well-proportioned, 
and well put together. It is just the kind of 
dynamo for factories, mills, workshops, and 
steamers, for it may be left in charge of any 
ordinary mechanic or fireman, with a mini- 
mum chance of its getting out of order. 
All the adjustab!e parts are readily accessible, 
and the armature may be removed and re- 
placed in as short atime as, and wi'h less 
trouble than, almost any form of dynamo 
that I have seen. There is no perceptible 
spa'king at the brushes. The commutator 
and the brushes, both from their construc- 
tion and composition, as we!l as the freedom 
with which the latter can be adjusted, are 
calculated to last for a very long time 
None of the parts of the dynamo showed 
any s‘gus of undue heating, and the ven ila- 
tion of the armature was all that could be 
desired. The dynamo gave an ‘outrut’ of 
10,850 watts or 10%.5 amperes, and 100 volts 
at 620 revolutions per minute, and the elec 
trical efficiency was 89 3 per cent., which is 
good for a dynamo expressly designed as a 
cheap, practical, work-hop or factory ma 
chine, and not asa special test dynamo for 
experimental purposes. With due attention 
to the oiling of the bearings, etc., there is no 
reason why this machine should not work 
continuously for a week or more on end, 
without giving the least trouble; and if the 
future machines made by the same firm are 
as carefully designed and constructed as the 
one I had the pleasure of testing, they 
should give satisfaction to the purchaser. It 
is a distinct improvement on their former 
dynamos.” 

——— 
Improvements for Paper Mill Lighting. 

While in Lancashire the other day, 
observes a correspondent, we obtained the 
following details of improvements which 
have been introduced, specially for paper- 
mill ligkting. An improved double vitrified 
Cleat, the use of which insulates the cables 
from the damp beams, etc., thus preventing 
loss from breakage; an improved manner of 
protecting the cables and wires from the 
action of chlorine, which is so prevalent in 
many portions of paper mills, and which, by 
its action on copper or brass, very soon 
causes the wires to be reduced in size, with 
& consequent resistance to the passage of the 
current. The covering which he uses, and 
which is his own improvement, entirely pre- 
vents this. 











An Interesting Contributien to the Light- 
ning Rod Question. By Major Heap, 
of the U. S, Army. 





To the Editor of Hlectri:al Review: 

The subject of protection from lightning 
has of late been considerably discussed, and 
I have read with interest several articles on 
lightning-rods in the ELecrrical RevIEw, 
and other papers. 

There are tbree qualities which a good 
lightning-rod should possess—ease of dis- 
charge, first-rate conductivity throughout its 
entire length and excellent ground connec- 
tion. This last, probably the most important 
of all, is the most frequently neglected. 

An excellent lightning conductor can be 
erected as follows : 

Take a copper rod half an inch in diameter 
and three feet long, in one end make two saw 
cuts in the direction of its length six inches 
long and at right angles to each other : bend 
out the four pieces thus formed about thirty 
degrees, file their ends to sharp points, and 
plate them with nickel. 

Fasten this rod securely with coprer 
staples to the highest part of the building so 
that it will project about two feet, to the 
lower end rivet and solder a copper ribbon 
one-tighth of an inch thick and one and 
a-half inches wide ; lead this ribbon in the 
most convenient way on the outside of the 
building to the ground. fastening it to the 
tuildieg with copper nails. The ribbon will 
have to be made of necessity of a number of 
pieces which should be securely riveted aod 
soldered together. 

Select some convenient spot near tbe build- 

ing where the earth is always damp, and, if 
possible, where the waste water from the roof 
or elsewhere would naturally run ; bere dig 
a pit about three feet square, and to moist 
earth, not less through than three feet deep; 
put in the bottom a well-rammed layer, one 
toot thick, of gas coke ; in one corner of the 
pit, resting on the coke and partially im- 
bedded in it, set a piece of six inch gas pipe 
long enough for the upper end to project 
above the surface of the ground, fill it also 
with well-rammed coke to within six inches 
of the top. 
‘ Then wrap a picce of coke witha strip of cop- 
per ribbon, dip the coke and ribbon in melted 
lead so that tbere will be a good connection 
between them, and insert them into the gas 
pipe, leaving the end of the ribbon project- 
ing, and fill up with coke. 

To this projecting end rivet and solder the 
ribbon leading from the building and fill up 
the pit with earth. 

All the rivets must be of copper, and no 
insulators must be used. 

This lightning conductor will protect a 
conical space whose base is equal to the 
height of the upper point of the conductor 
from the ground. 

The copper ribbon, being easily bent, can 
readily be adapted to the irregularities of the 
building and has less self-induction than a 
round rod. The coke ground connection is 
better than a metal plate, it has great surface, 
depolarizes itself, does not corrode, and is 
cheap. 


Davip Porter Heap. 





Tompkinsville, N. Y., Jan. 8, 1888. 





A New Therm-Ammeter. 





Prof, A. K. Eaton, of Brooklyn, has taken 
an ordivary metallic thermometer and con- 
verted it into a therm-ammeter. He does 
this by insulating the parts in such manner 
as to pass the current through the spiral 
which produces the movement in ap ordinary 
metallic thermometer. The current heats 
the spiral and proiuces a corresponding 
movement of the index which indicates the 
amount of current in amperes. This can be 
used for either continuous or alternating cur- 
rents. He has also produced a modified 
form of the therm-ammeter by the use of 
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the common thermometer with cylindrical 
bulh, around which 1s coiled a spiral of par- 
row Ge:man silver ribbon. The current in 
this case is passed throngh the ribbon and 
the heat of tbe current is shown by the rise 
of the mercury. The amount of this rise in- 
dicates, of course, the current strength in 
amperes. The spiral ribbon is protected 
from radiation of heat by non-conducting 
material. Numerous layers are used. This 
can be used as a meter in almost any kind of 
work in which the current is allowed to pass 
continuously through the spiral. It is not 
well adapted for quick measurement, because 
it takes five minutes or more to rise to its 
maximum, but having reached that point 
any variation in the current will be at once 
indicated by the rise or fall of the mercury. 


me 


Illuminated Watch Dials. 


A Swiss watch maker has invented an 
electric illuminator for watch dials. A small 
electric lamp is fitted in the watch case, 
where it will light up the dial, when, by 
touching the case with the charm, connec- 
tion is made through the chain with a small 
battery carried in the waistcoat pocket. 


Don’t You Think They Were Justified ? 


We understand that several electric meters 
have been invented recently. We have not 
seen any of them, but we hope the electric 
people will adopt some sort of meter that can 
defend itself against calumny. We have 
known consumers to stand up and call the 
common gas meter a liar to its face.—Pro- 
gressive Age. 








Electrical Measurements, Especially as 
Applied to Commercial Work. 





By Pror. Wm. A. ANTHONY, BEFORE THE 
FRANKLIN INSTITUTE. 





The subject I have chosen for thisevening’s 
lecture is one of the driest that could well 
have been chosen, but I have believed it to 
be of sufficient importance to warrant its 
presentation to an audience such as I suppose 
would be attracted to the Franklin Institute 
meetings. ‘Thousands of men and millions 
of capital are to-day interested in the appli- 
cations of electrical scienve. We have come 
to a point where bap-hazard work is no 
longer admis-ible, where electrical currents 
must be gauged and measured, where the 
electrical properties of materials must be 
accurately determined, where, in short, ma- 
chines and apparatus must be bult toa 
gauge, and their products measured electric- 
ally as well as mecbanically. As, in mecban- 
‘cul construction, we bave gove beyond the 
use of the foot-rule and carpenter's square, 
and are fixing our dimensions by standard 
gauges to thg ten-thousandih of an inch, so, 
in the electrical construction, we bave gone 
beyond measurements by ruce and imperfect 
instruments, and bave got toa point where, if 
our machine-and apparatus are to find their 
place in the marke's of the world, we mast 
gauge our work by accurate electrical stand- 
ards. 

What are the electrical quantities we have 
to measure? Before attempting to answer 
this question, let us cons'd+r for a moment 
the orizin of the terms we +ball bave to use. 
Our electrical nomencl :ture h»s been der:ved 
from the fluid theory of electricity. . We talk 
about an elec rical current as though some- 
thing were flowing; we talk about quantity 
of electricity as though we con-idered it 
something 10 be weighed or measured ; we 
talk about capacity for eleciricity as though 
a body could be filled with and hold acertain 
quantity of it, as a vesse] may be filled with 
water Whence comes the idea of an elec- 
tric flow? 

If we go back to the early electrical ex- 
periments, where insulated bodies were 
“charged” and then discharged—the elec- 
tricity drawn off, as it were—by a wire con- 
necting the insulated body to the earth, we 
see that the idea of something accumulated 
in the body and then conveyed away by the 
wire was a very natural one, and when we 
found that the wire was heated, the passage 
of something through it seemed to be proved. 
Then came the voltaic battery and the evi- 
dence of greater and greater effects as the 
cells in series were increased, a close analogy 
to increasing pressure, causing a more rapid 
flow of fluid, it was seen that many cells in 
series gave power of overcoming obstacles, 
that insulation had to be more perfect to 
prevent escape; hence the terms high tension 
and low tension, as these were applied to 
gases. 

There is some misapprehension among 
those who have had only a practical acquaint- 
ance with electrical phenomena and do not 
know the fundamental principles. I hear a 
great deal of talk about high tension currents 
and low tension currents, as though the cur- 
rents themselves were different. It should 
be understood that a current of one ampere 
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is always a current of one ampere, always 
conveys one coulomb per second, whether 
the tension be high or low, just as a stream 
that conveys one gallon of water per second 
is the same stream, whether under high or 
low pressure. The term tension is a mis- 
nomer, as applied both to electricity and to 
gases. Pressure is the proper term for gases, 
and may be used by analogy for electricity. 
Potential is the scientific term for the elec- 
trical condition for which the word tension 
has been used. We can best understand it 
by drawing the analogy between it and fluid 
pressure. We find in the evening that the 
gas is burning dimly. We say at once, too 
litrle pressure in the mains. If more pressure 
is put on, more gas is forced through the 
burners and our lights burn more brightly. 
If our incandescent lights burn dimly, it is a 
lack of potential. Let the potential in the 
wires be increased, more electricity is forced 
through the carbon filament, with an im- 
provement in the light. Itis not the greater 
pressure that gives you the brighter gas 
light, but the larger quantity of gas that the 
greater pressure supplies. So it is not the 
increased potential that causes the increased 
brightness of the carbon filament, but the 
greater flow resulting from the higher poten- 
tial. 

The electrical quantities we wish to meas- 
ure are then quantity, which is measured in 
units called coulombs, and may be consider- 
ed as analogous to pounds of a gas or liquid: 
potential, measured in volts, analogous to 
pounds per square inch of fluid pressure : 
capacity, measured in farads analogous to 
cubic feet of a vessel for holding fluids: and 
strength of current measured in amperes, for 
which there is no close analogue in fluid 
measurements. Yet in electrical measure- 
ments, strength of current is, perhaps, most 
important of all, and furnishes the funda- 
mental unit of the system. Another quantity 
of great importance in electrical measure- 
ments is the resistance of bodies to the flow 
of electricity. It is measured in ohms and 
may be compared, qualitatively,gto the fric- 
tional resistance which fluids experience in 
flowing through pipes. 

Let us consider now these several quanti- 
ties and their relations to each other, from the 
standpoint of the analogy of a flowing fluid. 
Here is a pipe carrying gas. We wish to know 
how much gas is flowing through it per hour 
or day or month. This the gas meter pro- 
fesses to tell us, but there is sometimes a 
question whether its statements are truthful. 
We could run the gas into a suituble vessel 
and measure it, but that would be inconven- 
ient inthe practical use of the gas, because 
we consume it as it flows. But whatever 
method we use, our object is to determine 
the total quantity of gas delivered in a given 
time, and not the rate of flow at any instant. 
By rate of flow I do not mean the velocity of 
the gas, but the rate as indicated by the quan- 
tity of gas flowing in unit time when the flow 
rate is uniform. Iu this sense, when the same 
quantity of gas per minute is flowing, the rate 
of flow is the same, whatever the size of the 
pipe. But there is no important effect of the 
gas dependent upon the rate of flow; the 
pipe that conveys it acquires no new proper- 
ties or powers. In fact, no effect is produced 
by it that would indicate to us whether the 
gas were flowing or not. To be sure, heat is 
generated by the friction of the gas, but in 
practice this is too small to be perceived and 
is of no consequence. Moreover, the heat 
generated is a function of the velocity of the 
gas, and not simply of the rate of flow, as I 
have used that term. We have, therefore, 
no need to know the rate of flow of a gas, we 
make no attempt to measure it directly, we 
have no unit in which to express it, and no 
distinctive name for it as a quantity. 

Now let us compare an eiectric flow. Here 
is a wire conveying an electric current. We 
kuow there is something going on it, because 
we see the effects on beyond, just as we 
know that gas is flowing in this pipe because 
we see it burning in yonder burner. As with 
the gas, we can determine the quantity of 
electricity flowing in a given time by measur- 
ng its effects. Electricity flowing through 
acidulated water generates hydrogen and, 





oxygen gases. The quantity of these gases 
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generated in a given time may be taken as a 


measure of the total amount of electricity 
flowing. Electricity flowing through a solu- 
tion of a metallic salt, as copper sulphate or 
silver nitrate, deposits the metal. The weight 
of deposited metal will measure the total 
flow. But these methods, like the methods 
of measuring gas, tell us only the average 
rate of flow, and not the rate at any given 
time. But, a conductor conveying electricity, 
unlike a conductor conveying fluid, exerts 
forces due to the current in it. This wire will 
deflect a magnetic needle, will attract iron 
filings. (Shown by experiment.) In short, 
it develops all around it a magnetic field. 

The true ampere is based upon the abso- 
lute unit current as defined by the British 
Association committee. The absolute unit 
current is that current, a centimeter length 
of which will produce a unit magnetic field 
at a centimeter distance, or it is that current 
which, when flowing in a conductor bent into 
a circle of one centimeter radius, will develop 
at its center a magnetic field of intensity 27. 
This is the foundation of the electro-mag- 
netic system of electrical measurements. 
Upon this unit are based all the other units 
of the system. The ampere is one-tenth of 
this unit. This was the value of the weber, 
the former name of the unit of current, 
and the Paris congress, in changing the 
name to the ampere, did not change its value, 
but expressly voted that this should continue 
to be its signification. 

Now to measure an electric flow in am- 
peres. We may bend the conductor into a 
circle and compare the field produced at the 
center of the circle with some known mag- 
netic field, such as the magnetic field due to 
the earth. This is accomplished by means 
of the tangent galvanometer. The con- 
ductor, of one or many circular convolu- 
tions, is placed with its plane in the mag” 
netic meridian ; in this position the force it 
produces is at right angles to the earth's 
magnetic force, and a little needle placed at 
the center of the circle will take a position 
depending on the ratio of the two mag- 
netic fields. If the needle stand at 45° wi-b 
the magnetic meridian, the two fields are 
equal, and, in general, the ratio of the field 
produced by the current to that of the earth, 
is the tangent of the angle that the little 
needle makes with the meridian. 

In the great tangent galvanometer of the 
Cornell University, th's method is employed 
to measure currents up to3)0 amperes. The 
great difficulty in this method is that the 
earth's maguetic field is not constant, but 
varies from day to day and from hour to 
hour. In all work where accuracy is aimed 
at, the horizontal intensity of the earth’s 
mugnetic field must be determined at the 
time of making an obscrvation for current. 
In the Cornell instrument a coil suspended 
by a wire serves to determine the horizont-1 
intensity by balancing the force developed 
by a ccurrent in the coil in the earth’s field 
against the force of torsion of the suspending 
wire. But another and more serious diffi- 
culty is met with when any attempt is made 
to use this method for ordinary practical 
work. The earth’s magnetic field is greatly 
affected by the presence of magnetic sub- 
stances. A small mass of iron is sufficient 
to change very greatly the value of the 
earth’s field in its vicinity. A large magnet 
or a dynamo may at many feet distance 
change the earth's field by a hundred per 
cent. The tangent galvanometer can only 
be used, therefore, where there are no dis- 
turbing causes. It cannot be used in a 
dynamo station or ina workshop. Butin a 
suitable place, it is invaluable as a standard 
with which to compare other instruments. 
The Cornell tangent galvanometer is mounted 
in a special building, constructed entirely 
without iron and placed at a distance from 
all other buildings. The earth's field there 
is subject only to such changes as are due to 
natural causes, and with the appliances for 
determining these changes the highest class 
of work can be done. 

We need, however, instruments for measur- 
ing currents in the workshop and about 
dynamo machines, and a great variety of 
instruments called ammeters have been con- 
structed for these purposes. In general, 





such instruments consist of a coil of wire 


developing a magnetic field which is com- 
pared with an artificial field produced for 
the purpose, or the magnetic force developed 
by the coil in the presence of some otber 
magnetic field is balanced by some known 
force. To be more explicit, one form of 
ammeter consists of a coil which tends to 
deflect a needle against the artificial field of 
a permanent magnet. The accuracy of these 
instruments depends upon the constancy of 
this opposing field. But no permanent mag- 
net does remain constant, and these instru- 
ments, therefore, need to be frequently 
cahbrated. Another form of ammeter is 
one in which the coil acts upon a mass of 
soft iron, developing a force which is op- 
posed by a spiral spring. Here the accuracy 
of the instrument depends upon the con- 
stancy of the spring and upon the constancy 
of the effect of the little mass of iron. 

Speaking of this fact, of the necessity of 
two magnetic bodies to develop a magnetic 
force, reminds me of a question often asked 
in regard to extracting particles of steel that 
have become imbedded in the eye. Would 
not a sufficiently powerful magnet draw it 
out? I always tell the questioner that the 
most powerful magnet in the world could 
exert but a small force upon a little particle 
of steel, If you can loosen the piece of 
steel, a magnet is a very good means of 
taking it out of the eye, but then a small 
magnet does as well asa large one. I was 
once told by a gentleman that he had known 
of a sewing needle that was deep down in 
the flesh of the leg being drawn out by the 
application of a powerful magnet. I re- 
membered how little force the most power- 
ful magnet can exert where a sewing needle 
is the body attracted, and thought to myself 
that the statement needed confirmation. 
Some of you will remember that when it 
was proposed to build the 1,000 feet iron 
tower in Paris, it was predicted that all the 
loose iron articles, knives, joiners’ tools, 
chains, tin pans, to say notbing of wagon 
tires and horse shoes, would come rushing 
pell-mell to the base, in consequence of the 
tower becoming a great magnet by the earth's 
induction. Yet, notwithstanding the pre 
diction, I do not think I should take the pre- 
caution to leave my keys and pocket knife 
this side of the water if I were going to vi-i' 
Paris after the erection of the great tower. 

But to returp to our ammeter. The little 
mags of iron is attracted by the coil, because 
it becomes itself a magnet. If it become a 
strong magnet, it is attracted strongly ; if ir 
become a weak magnet, it is attracted feebly. 
Its maguetic streng'h will not be the same 
under all circumstances, and the force ex- 
ered by the coil upon at is, therefore, not 
always the same when the same current is 
tlowing. I have recently re-calibrated an 
Ayrton and Perry instrument of the perma- 
nent magnet type, and found its constant 
had changed sixteen per cent. since last 
March. Last spring I calibrated two spring 
ammeters at the same time, and found one to 
read five per cent. fast, while the other was 
nearly as much slow. 

Do not understand from this that I con- 
sider these instruments of little value. They 
are the best we have. What I want to im- 
press upon you is the importance of frequent 
comparison of the instruments with others 
known to be standards. Theoretically, the 
best ammeter is one in which the force ex- 
erted between two coils in the same circuit is 
opposed by gravity. Here the force de- 
veloped depends only upon the current which 
it is desired to measure, and the opposing 
force is the one force at our command that 
does not have to be watched and tested, but 
is the same to-day as yesterday, and can be 
trusted to be the same to-morrow as to-day. 
Such an instrument would, therefore, give 
uniform indications. (Thomson instruments 
exhibited.) There are, however, practical 
difficulties in the way of constructing such 
an instrument for the measurement of large 
currents. One of the coils must be mova- 
ble, and it is difficult to take a large current 
to and from it without imposing some con- 
straint upon its motion. We stili want for 
commercial use a really good ammeter for 
measuring large currents, one that we can 





trust as we trust our scales for Weighing 
merchandise, to give correct indications for 
weeks and months and years. 

But the measurement of currents or of 
quantities of electricity is but a small part of 
what is required in electrical measurements, 
Potential in many cases is quite as important 
an element as strength of current or quantity, 
To go back to our analogy of a flowing fluid, 
we know that pressure is necessary to bring 
our gas to the burners, but so long as it is 
sufficient to supply gas in proper quantity 
and gives us a good light, we do not trouble 
onrselves about it. It is the business of the 
gas company to maintain the required pres. 
sure, and they must adjust by a pressure 
gauge. It is the chemical energy of the gas 
that gives the light, and the energy due to 
the pressure is too small anitem to be consid- 
ered. But suppose we are supplying steam 
or compressed air for driving engines, the 
pressure is now a more important item. The 
power used 1s the product of pressure by vol- 
ume of steam used per second. Pressure is, 
therefore, one of the items that the consumer 
pays for. Where electricity is supplied for 
any purpose, the energy which the consumer 
pays for is the product of potential by quan- 
tity. Varying either factor varies the energy 
delivered, and measurement of potential is, 
therefore, as important as measuring quanti- 
ty or current. The unit in which we meisure 
potential is based upon the relation just stat- 
ed, that the product of potential by quantity 
gives the electric energy. The absolute unit 
potential is the potential under which the ab- 
solute unit current performs the absolute unit 
work in unit time. A true volt is 100,000,000 
absolute units. 


——— 


I have, so far, avoided the use of the term 
electro-motive, for I find there is a good deal 
of confusion as to the exact use of it, even 
among physicists. I find it stated, in some 
works of high authority, that electro-motive 
force and difference of potential are synony- 
mous terms, and again, that difference of 
potential produces electro-motive force. I 
have seen it stated, in a very excellent text- 
hook on electricity, by oue vf our foremost 
electricians, that the electro-motive force of 
a voltaic cell is the result of the difference of 
potential between the poles. 


I can best illustrate what I conceive to be 
he difference between the two terms by re- 
ferring ayain to the analogy between the 
electric flow and the flow of fluids. Gas is 
flowing through this pipe. Take two points 
A and B, and suppose the flow to be from 
A toward B. A pressure gauge would show 
ahigher pressure at A than at B. Water 
flows in your water mains. A pressure gauge 
will show a higher pressure at any pomt than 
at any other point further on in the direction 
of the flow (it is supposed that the points 
considered are at the same level). The dif- 
ference of pressure is the cause of the fluid 
flow. It isthe furce that moves the fluid, 
the fluid motive force. Electricity is flow- 
ing along this wire. 


I have shown that there is a difference of 
potential between the different points along 
the wire, and we accept that difference of 
potential as the cause of the electric flow be- 
tween the two points. If we know nothing 
of the pipe except between the two points 
considered, we cannot assign any other 
cause for the flow of the fluid through it ex- 
cept the difference of pressure, but we know 
the difference of pressure must have a cause, 
and if we are at all inquisitive we shall not 
be satisfied with saying the difference of 
pressure is the fluid-motive force, but we 
shall trace the pipe back and try to discover 
the cause of the difference of pressure. 
Tracing the pipe back, we find, by and by, a 
stand-pipe in which the water level is far 
above any of the outlets from which water is 
drawn. This accounts for the pressure of 
the water in the pipes, but still we are not 
satisfied. There must be a cause for the 
high levelin the stand-pipe. Investigating 
further, we find a system of pumps which 
forces the water into the stand-pipe, taking 
the water, perhaps, from the same level to 
which our pipes discharge it. Here we find 
a water-moving force that is not water pres- 
sure, without which the pressure that moves 
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the water in our pipes would soon cease, and 
the flow stop. 

Suppose now that all our outlets are stop- 
ped and that no water flows from the stand- 
pipe. What results? The pumps go on 
working, the water in the stand-pipe rises 
higher and higher, and if the pipe is high 
enough and strong enough, the water will 
rise till the force of the pumps is balauced, 
and they will stop. The pressure now ex- 
erted by the water column measures the 
water-moving force of the pumps. We can 
tell by it just what is the force we have at 
command for moving water. This force is 
the water-motive force of our system. It 
must be sufficient to overcome the resistance 
of our pipes and carry the water to the high- 
est levels we wish to reach when the flow is 
most rapid. Open a cock, the water flows 
and Jowers the level in the stand-pipe, the 
back pressure upon the pumps is diminished, 
they begin to work, and maintain the water 
at nearly its former level. Open another 
cock, the level falls a little more and the 
pumps work faster. Make more and more 
openings, and the water in the stand-pipe 
falls more and more, till, by and by, the Jevel 
in the pipe is but little above that of the sup- 
ply from which you pump. Water is being 
used at such a rate that the force of the 
pumps is little more than sufficient to drive 
the water through their own passages. It is 
not the water-motive force that has failed, 
but the carrying capacity of the pumps. 

Now note the analogy in the case of the vol- 
taic cell. We have found on this wire a differ- 
ence of potential from point to point. Trace 
the wire back and we find an apparatus 
whose office it is to maintain the potential 
difference. What is its action? By some 
means, which we do not understand as well 
as we understand the action of a water 
pump, this apparatus takes electricity from 
one of the plates, JV, in the liquid, and forces 
into the other, P. In the second plate, P, 
the electricity is at a higher level, and so 
flows through the wire to the plate V to be 
forced back to ? through the liquid. Cut the 
wire and almost at once the electricity in P 
reaches the highest pressure, level, or po- 
tential, that the cell can produce. Allaction 
in the cell ceases, and the difference of po- 
tential between it and P now measures the 
force the cell can exert to move electricity, 
the electro-motive force of thecell. This 
electro-motive force is something that de- 
pends upon the materials of which the cell is 
made, and is absolutely independent of its 
size. The smailest cell, one made of a cop- 
per musket cap holding a drop of water, and 
a bit of zinc of the size of the point of a pin, 
as I have often shown experimentally, has 
the same electro-motive force as a cell of the 
same materials of the largest size; just as the 
water-motive force of a small pump, ils 
power to produce pressure, may be just xs 
great as that of alarger one. Let us follow 
the analovy. I connect P with WV by a small 
wire. This is like opening a single step-cock 
on our water service. The electric level is 
lowered, but the cell begins to work and 
maintains the potential at very near its Ligh- 
est value, another wire allows more electrici- 
ty to tlow, still more lowering the potential, 
and it is possible to open so free a path for 
the passage of the current, that the cell can 
no longer maintain a considerable potential 
difference, and the limit of the capacity of 
the cell to supply electricity is reached. 

Note that the limit here is not due to any 
falling off of electro.motive force, but to the 
fact that nearly the whole electro-motive 
force is required to carry so much electricity 
across the liquid from plate to plate. Here 
exactly is the advantage of a large cell over 
a small one—a large cell, like a large pump, 
can maintain a high pressure even when 
there isa large draft upon it. I think you 
will now see the distinction between the 
terms difference of potential and electro- 
motive force. Difference of potential is one 
electro-mo'ive force. But theqeneral term, 
electro-motive torce, iocludes ali causes of 
the movement of eleciricity. There may be 
a flow of electricity without a difference of 
potential, but there can never be a flow with- 
out an electro-motive force. 


Take the simple case of a rotary motor. 





(Rotary motor on blackboard.) Let it run} 
at full speed and suppose there is no fric: | 
tion. It offers no resistance to the flow 
of the water. The water flows with the same 
velocity as though the motor were vot there, 
and it does no useful work, Begin now to 
lord the motor, you check its speed and at 
the same time check the flow of water. As 
you increase the load you check the flow 








the motor is, therefore, only fifty per cent. 
It would be far better, if so much power is 
needed, to use a larger motor and run it at 
slower speed and at Jess than its ma,imum 
power, and let less of the energy of the 
water to go to waste. 

Now, note the analogy between this and 
the electric motor. When the electric mo- 
tor is running it develops a counter electro- 


more and More. The force exerted upon tke | motive force which corresponds to the back 
motor will be greatest when it is brought to| pressure of the water motor. When this 
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GENERAL PLAN OF Gray-MILNE SEISMOGRAPH. 


rest, and the flow in the pipe stopped ; then ; counter electro-motive force equals balf the 
the water will exert its greatest pressure, but electro motive force of the generator, the 
since the motor does not move, it can do no electric motor is giving its maximum power ; 
work. Between these two conditions of no | but it is using only half the energy of the 
power todo work, when moving with the electric current, the other half going to waste 
full velocity of the water, but without force, | 10 developing heat in the conducting wires 
and when reeeiving the full pressure of the | leading to the motor, and in the motoy 
water without moving, there must be a con- litself. Just as with the water motor; 
dition of maximum power, or maximum rate it is better to use a larger size elec: 
of working, and we can readily admit that tric motor and let it ruo at such a rate 
this occurs. when the back pressure of the | that it will develop a counter el: c:'ro.motive 
motor is half the water-moving force. At | force equal to more thao balf the electro- 
this speed half the water-moving force is motive torce of the generator. and whil de- 
effective in running the motor and balf goes | veloping less than its maximum power per- 
to waste in the velocity with which the form a work equal to a larger percentage of 





water leaves the motor. The efficiency of! the energy given toit. ‘The difference be- 


tween the water mo‘or, which I bave taken 
for an example, and the electric motor, is 
this, that while the water motor exerts the 
greatest back pressure when it is stopped, 
the electric motor exerts the greatest counter 
electro-motive force when it is runuing at the 
highest speed. O herwise, the analogy be- 
tween the working of the two is very close, 
and the efficiency of either one of them is ex- 
actly the ratio of the back pressure which it 
exerts to the possible pressure which can be 
brought to bear upon it. 

In bringing this lecture to a close I wish 
to acknowledge my own obligation to Mr. 
Ives, who bas kindly loaned and operated 
his lantern for projecting the views on the 
screen; to J. W. Queen & Co., for the loan 
of nearly all the apparatus used and exhibit- 
ed here this evening, and to Mr. C. H. Rich- 
ardson and Mr. Metzgar, of the firm of 
Richardson & Metzgar, who have given their 
services for the whole day, with the resources 
of their workshop, for the preparation of tie 
appiratus for the experiments. Without 
their assistance the preparation of the experi- 
mental illustrations would have been impos- 
sible. Thankiog you for your kind atten- 
tion, I now close. 
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The Gray-Milne Seismograph. 


The apparatus which is illustrated here- 
with, was designed to record the amplitude, 
direction, period, and time of occurrence of 
the motions at a point on the earth's surface 
during the transit of an earthquake. A 
knowledge of the amplitude, the period, and 
the prevailing direction of these motions at 
any place is of great importance, as furnish- 
ing data for the design of structures to be 
erected in that region. A knowledge of these 
elements for earthquakes, which have pro- 
duced damage to structures of known design, 
is also valuable as furnishing experience for 
future work. The direction of motion has 
also io ilself some interest, because it gives, 
under certain conditions, an idea of the di- 
rection of proragation of the disturbance. 
The most valuab'e element of the record for 
this purpose is, however, the time of occur- 
reace. Whea this is known with accuracy 
at a few places, it is easy to form a fairly ac- 
curate judgment as tu the position of the 
center of disturbance. 

This apparatus in its most recent form is 
shown 10 elevation and plan in the accom- 
panying illustrations taken from Industries, 
and consists of the fo'lowing parts: (1) A set 
set of clock-work mechani:m for driving at 
a continuous and uniform rate a record re- 
ceiver, which, in the form here illus rated, 
consists of a band of thin paper of sufficient 
length to take a week's records; (2) a verti- 
cal component and two horizontal compon- 
cut recording pendulums; (3) a timepicce, 
compensated for temperature and adjusted to 
keep accurate time, for recording «qual in- 
tervals of time on the record recciver, and 
from these the time of occurrence and other 
time elements of the earthquake; (4) an au- 
tomatic change speed apparatus, by means 
of which the rate of feed of the band of 
paper isinercased at the time of an earthquake 
and again veduced to its normal amount after 
acertain time. The mechanism for feeding 
forward the paper consists of a train of wheel 
work driven usually by a weight, and, for 
reasons which will appear when describing 
the change speed mechanism, governed by 
two governors placed at different distances 
from the driving power. ‘Tbe cord barrel 
from which the main train of wheel work is 
driven, and the drum which governs the 
speed of the paper, are shown at A and Bin 
the illustrations. The paper is held ona 
supply drum @, and is carried forward round 
the drum ZB and wound on a receiving drum 
). Tension is kept on the paper by means 
of ashort train of wheel work driven from 
the barrel # and terminating at the receiving 
drum D. The necessary back pull on the 
paper is obtained by applying friction to the 
bearings of the supply drum @. Thesupply 
and receiving drums are made interchange- 
able, so that when the paper has been com- 
pleiely transferred from the drum @ to the 
drum D, all that is necessary is to inter- 
change the drums, when the instrument is 
again ready for use; the record in tnis case 
being written on the other side of the paper 
ribbon. Should no earthquake occur during 
either of these intervals, toe paper may be 
used over again a considerable number of 
limes, the drums being simply interchanged 
shortly before the paper runs out. A spare 
supply drum is provided with the instru- 
ment and can be kept ready for use, so that, 
sbould it be found desirable to examine the 
week’s records before again usiog the paper, it 
can be substituted tor the one which has been 
emptied. It is sometimes desirable that a 
record should be cut out before the paper 
has completely run thrvugh, and to make 
this operation easy, the drum B is driven 
through a ratchet and paw! so tbat the paper 
can be quickly run back by hand to the de- 
sired place, the part contaiving the desired 
record cut out, and the parts gummed to- 





gether again. 
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ELECTRICAL REVIEW 


LOCATION OF DYNAMOS. 

A recent instance of short-circuiting the 
armatures of two dynamos used imthe elec- 
tric illuminating plant of a large mill in this 
State was occasioned by an unlooked-for 


St. Louis is discovered as the possessor of 
the liveliest gas meteron record, li jumped 
from $3 for a month’s consumption to $6, 
and the month following metered off $36.75 
worth of gas, and this in a house occupied by 
one person and where only one gas jet was 
in use. We think Chicago gas meters will 
hang their heads in shame. 





By the Lowell fire Thursday morning the 
fire alarm telegraph system was completely 
destroyed, and alarms can be given only by 
telephone. It will be several days before the 
system can be replaced. The fire telegraph 
system was considered very perfect, $2,000 
being expended recently in its improvement. 
The loss to the city is not less than $50,000 ; 
no insurance. 





The list of papers to be read before the 
Electric Light Convention in Pittsburgh 
next month (published in the Review last 
week) gives promise of making the conven. 
tion an instructive and important occasion. 
One of the prominent features in the success 
of this growing organization has been the 
promptness with which live, practical topics 
have been taken up and fearlessly discussed. 





Among the patents in January will be 
found the electrical stove of Prof. Barrett and 
J. F. Mebren, the original of which was de- 
scribed in the Review a year ago or more. 
Barrett says it was the outcome of a necessity. 
The Mayor had cold feet and wanted an 
electrical stove to replace the gas stove which 
the electric lights had robbed him of, and 
threatened the Professor with immediate dis- 
charge and disgrace. The electric stove had 
to come—it was a ground hog case. 





Major David Porter Heap, of the United 
States Lighthouse Board, gives some valua- 
ble points on lightning-rod construction, in 
another column. There has been a good deal 
of discussion over this question in both the 
daily and scientific press, caused by some 
recent criticisms in the Review on the poor 
work done by lightning-rod men, and the 
uncertain protection resulting. We think the 
‘**practical” lightning-rod man can read 
Major Heap’s communication with much 
benefit to himself and to his patrons. 





The report of the commission appointed 
by the Legislature in 1886 to report the most 
humane and practical method known to 
modern science of carrying into effect the 
sentence of death in capital cases, was trans- 
mitted to the Legislature yesterday. It re- 
commends killing the culprits by electricity. 
The commissioners are Elbridge T. Gerry, 
Alfred P. Southwick and Matthew Hall. 


They present letters on the question from 
Mr. Edison and Prof. Thomson, and give 
the result of a number of experiments in 
killing dogs by electricity. 

The commission recommends that a chair, 
with a head and a foot rest. should be used, 
in which the condemned man could be seated 
in a balf-reclining position. One wire could 
be connected with the head rest and the other 
with the foot rest, which would be a metal 
plate. The electric current could be sup- 
plied by electric light wires. Anindependent 
line from the eleciric light plant could be 
covstructed, 1f desired. The cost would be 
nominal. Places of execution could be estab- 
lished at the State prisons at Auburn, Sing 
Sing and Dannemora. Circulars were sent 
by tne commissioners to Supreme Court 
Judges, County Judges, District Attorneys 
and Sheriffs, throughout the State, asking 
opinions on modes of executing criminals. 
Out of two hundred replies eighty favored 
hanging and the remainder were in favor of 
a change. Eighty-seven were in favor of 
electricity, eight preferred prison, five wanted 
the guillotine, four asked for the garotte, seven 
desired other methods, and eight would not 
commit themselves. 








A USEFUL TELEPHONE. 


A young lady stenographer employed in an 
office in Boston, remaining alittle later than 
usual to finish some work after the rest of the 
people had gone for the day, was shocked to 
learn that she had inadvertently been locked 
in, and that the key of the door leading into 
the hallway could be inserted only from the 
outside. 

Remembering, however, that there was a 
telephone in the janitor’s office, she connect- 
ed with them through the central station, ask- 
ing the janitor to come up, who, when he 
arrived, very promptly unlocked the door, re- 





leasing the involuntary prisoner. 





cause. On examining the destroyed arma- 
tures, evidences of attrition were noticeable, 


while it was certain that no portion of the 
field pieces could interfere with the motion 
of the armature. 

These dynamos were driven from a shaft 
situated the other side of a partition of 
matched boards, with suitable apertures cut 
through for the passages of the belts. In the 
room the other side of this partition a num- 
ber of emery wheels were used in grinding 
iron, and the metailic dust in the air was 
drawn by the currents of air into the dynamo 
room and there attracted upon the poles of 
the field magnets and held in a position suffi- 
ciently rigid to wear away the covering on 
the armatures and short-circuit them. 

The lesson to be learned from this acci- 
dent, which seriously interfered with the good 
name of the lighting system in that place, is 
not merely that the dynamos in mills should 
be placed out of reach of metallic dust, 
but also in the central stations, machinists’ 
benches should not be placed too near the 
dynamos. In a large station, the organization 
of which places each department by itself, 
such a machinist bench would naturally be 
located by itself; but in smaller stations the 
whole plant, excepting the boilers, is too fre- 
quently huddled together in close quarters in 
the same room. . 





THE PRIZE GAS BILL. 

Miss C, L. Long, residing in St. Louis, has 
received a gas bill that deserves special recog- 
nition. When our good-natured, contented 
looking gas friends read of this bill we fear 
they will be seized with envy, realizing, as 
they must, that they are as yet only novices 
in the business. Miss Long resides in the 
house alone; that is, she is the only one in the 
family, as it were, and she employs but one 
servant. She has no entertainments, re- 
ceives very little company, and only occa- 
sionally lights the gas jet in the hall. {t is 
tnrned off early in the evening, so that Miss 
Long practically uses only one burner, and 
that in her own room. This, of course, she 
does not keep at full head all night. Below 
will be found the amounts of the bills sent in 
by the gas company for gas consumed during 
the past four months: 
October bill (September gas). 
November bill (October gas) ........ 
December bill (November gas)... .. . 600 
January bill (December gas) ere 

The bill which was sent October 1, while 
large enough for the amount of gas con- 
sumed in Miss Long’s homestead, was not 
large enough to be the subject of any par- 
ticular complaint. The November bill, which 
was twice ds large almost, caused her to open 
her eyes a trifle, but aid not prove really ap- 
palling, the more so as tue bill rendered in 
December was reduced 15 cents. Siill the 
lady was surprised, because she did not think 
that she had used twice as much gas in the 
months of October aud November as that 
consumed in September. 

When, however the bill for December's 
burning was turned in, the lady was horror- 
stricken at the amount. It exceeded her 
last bill some $30.75, and she had not burned 
a single foot of gas more than in the month 
preceding. Miss Long s'ates that, fearing a 
clerical error had been made in the taking of 
the registration, she sent down to the gas 
office and had the bill examined. It was 
pronounced correct, the number of feet con- 
sumed being noted in pencil on one corner of 
the document. Miss Long said she had no 
particular objection to the company taking 
her surplus income over and above her living 
expenses, and making spending money out 
of her household. She would be willing to 
overlook little things like that; but when 
she found that it was necessary to mortgage 
her furniture and real estate to keep the gas 
going, she concluded that it was about time 
to stop. At the rate of increase, her bill for 
January’s consumption would be $180, and 
her bill for Feb:uary’s consumption, $900. 
The prospect was too overwhelming, and she 
concluded she would try coal oil for a year or 
so. Ordinary gas-burners are supposed to 
burn five feet an hour. The company claims 
that they burn eight, and calculating on this 
basis Miss Long’s bill represents a consump- 
tion which would require six burners, ccn- 
suming eight feet an hour, and burning 
steadily, twenty-four hours to the day, for 
thirty days, instead of one burning on an 
average of three. 

Although a complaint at the office did not 
seem to do Miss Long any particular good, a 
presentation of the tacts by a reporter of the 
Post-Dispatch developed the fact that some 
hideous blunder had been made. which 
would be thoroughly and satisfactorily reme- 
died immediately. The blunder had been 
made either by the meter man, who is sup- 
posed to be a model of accuracy, or by 
the clerks, who got a trifle mixed in their 
checkings. 


$3 «15 
6 15 








January 21, 1888 


OUR CHICAGO LETTER. 





(From a Special Correspondent of the ELEcTRICAL 
EVIEW.) 





There is a town in Iowa where the elec- 
tric light is a new thing, comparatively. The 
natives look aghast at it. Ata nigger show 
a few nights since, one of the funny men 
spoke thus of the change of opinion regard- 
ing it. ‘*Only a short time ago we all 
stood in awe of the mysterious foree—now 
we make light of it,’’ and as further illustra- 
tions of that old proverb, ‘‘ Freedery breeds 
despise,” it may be mentioned that a red and 
black painted Indian on tbeir little variety 
stage lately experimented by sticking a knife 
blade intoa lamp socket during the per- 
formance. When ‘‘Gassy ” went to look for 
the cause of the darkness, Mr. Indian’s knife 
blade was welded into the socket, a species of 
collateral evidence that the aboriginees per- 
fectly comprehended welding by electric cur- 
rents before any of the present claimants. 
Mr. Lo has already been retained as witness 
in ap approaching suit. 

The.council on the 9th instant received a 
communication from Mayor Roche, an- 
nouncing the placing of the river plant at 
the corner of Clinton and Washington streets, 
and stating that the same was now in opera- 
tion. He also recommended that a second 
plant be placed at the Ashland avenue water- 
works, and the river be lighted from North 
avenue on the North to Ashland avenue on 
the South. 

Tuesday night, the 10th, at midnight, a 
large fire broke out at the east end of the Mad- 
ison street bridge. The weather was intensely 
cold, and the wind was very fresh, and the 
water, which, by the way, was colder than 
hotel tea, did a good deal in the way of frappé 
and glacé decorations on walls and signs, and 
on the two electric lights which stand at the 
east end of the bridge. The icicles were 
long and crooked, and heavy, but the lights 
blazed as placidly and unconcernedly asa 
professional street beggar scoops the button 
the bad boy drops into his tin box. They 
acted as if they were put there by the fire de- 
partment, under orders to aid the boys, and 
they did it nobly. The plant is a daisy, and 
there is very liitle if any current wasted in 
the way of escape. When the lights are all 
placed, two at either end of all bridges and 
strect terminals, navigation will be as feasi- 
ble after supper as before dinner. 

Somebody once said that whenever there is 
a demand for something which did not be- 
fore exist, some one goes and finds it. Just 
now, what is wanted in Chicago is some- 
body who will discover a method of forcing 
the gas concern to a sense of its awful con- 
dition and bring it totaw. What we hope 
is that the electric light is to do this—while 
it is possible that the natural gas deposit the 
wells throughout the city are developing 
may have an important bearing on the 
case. So far there has been but a limited 
amount developed at any one locality, with 
a pressure of buta few pounds. It may 
come and furnish us with a substitute forcoal. 
Chicago is as dirty to-day as Pittsburgh was 
in her smoky, black days. One of her local 
literary comets gloated over the fact a short 
time ago, and said, among other things : 

“Oh! where was the town 
Of fame and renown 
As smoky as Pittsburgh was then? 
But now, with first-class 
Good natural gas, 
No town in the country’s so clean!” 

The Chicago Telephone Company, despite 
the obloquy which the daily papers have 
endeavored to throw on it, still lives, and 
wins on all suits for back rentals, and this 
does hurt the journalists woefully. The last 
case was against a quotation company; a 
case which the sensationalist of one of our 
dailies intimated would prove a petard to the 
telephone company. 

Down in Elkhart the schoolmaster is 
abroad, and the Central Union Company has 
been “ fired ou®” while a franchise has been 
granted the Cushman Company to put in an 
exchange. An attempt will be made on 
Monday night to pass an order to test the 
right of the Chicago company to the fran- 
chise under which it occupies the streets, 
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If hard luck overtakes the telephone people 
now, it may be attributed to the fact that 
so.ne out-going officer has carried off the 
*Jeft hind foot of a grave yard rabbit, 
killed in the dark of the moon,” and torn 
down the horseshoe on the dvor. 

The U. 8S. Telephone Company, of Chi- 
cago, was incorporated the other day with a 
capital of $300,000. Judging from outward 
appearances, here is another up-hill road for 
somebody. 

The Chicago Electric Club held a reurion 
at the rooms, No. 122-4 Clark street, on the 
evening of the 7th inst. The entertainment 
was both original aad unique, and was 
highly eajoyable. The committee on enter- 
tainmeots, consisting of Leonard, A. H. 
Brown, J. L. Barclay, Haskins and Shain, 
provided an excellent musical programme, 
in the midst of which came an intermission 
for refreshments. These too, in the form of 
a ‘‘sit round, lap party” lunch, were a suc- 
cess, most decidedly. For an hour or so 
there was a combination of social and physi- 
cal enjoyment, after which the remainder of 
the musical programme was rendcred. 

The president, the venerable A. K. Stiles, 
then called the club to order, a vote of 
thanks was given to the musicians and the 
entertainment committee, and this was fol- 
lowed by volunteer duets between various 
members, and a hidden chestnut bell, which 
woud persist in going off at all sorts of 
times, and no one seemed able to sce exactly 
how. 

There were some forty members of the 
club present, and the whole thing was voted 
a success in every particular. Some of the 
boys got to bed before one o’clock the same 
night. 

A fire occurred here on the afternoon of 
the 7th inst., which entails upon the Mc- 
Intosh Galvanic and Faradic Battery Com- 
pany, and the Biele Electric Apparatus Com- 
pany, severe losses, The value of the former 
company’s machinery and stock being esti- 
mated at $50,000. Fortunately this is cov- 
ered by insurance. Still there is the loss of 
time and business until the concern can get 
another start. 

The same night the Brush station at St. 
Louis was damaged by fire some $10 000, 
and the circuits cut off by the occurrence, 
so that some 500 lights were rendered useless 
for the time being. The loss was covered by 
insurance, and the plant was running again 
in three days. 

A peculiarity about that particular station 
lies in the fact that it runs more lights, by 
about four per cent., during daylight than it 
runs nights, and has alot of motors on as 
well. 

Chicago boasts of a racquet court lighted 
by electricity. F. W. Horne, of the Excel. 
sior, furnished the plant. 

The new laundry girl did it the other day. 
She wanted to go into a dark cellar, so she 
cut off one of the incindescent pendants, 
hung it on the bell wire in the cellar, and, 
just because she got no light, decided that 
the electric light is ‘‘a great unsartinty, so it 
is!” 

In the table showing the distribution of 
fires at New Orleans are 
Fires caused by electric wires............. 3 
ROORENS TUNE WIPOB 5 oo. 6d tte 5504 cts eiew eons 
making seven fires from electricity in some 
form. 

There is but one way for New Orleans to 
surmount this difficulty, and that is in the 
line suggested in the above report. New 
Orleans cannot well bury her wires, and the 
Hart tower seems the next best thing. 

Detroit, Michigan, is still in the agony of 
parterition on the underground question. 
The case of the ‘‘City vs. Somebody or 
other,” is carried to the Circuit Court, and 
galloping Hessians are scouring the country 
for expert testimony, pro and con. In the 
meantime, on the evening of the 8th instant, 
the Light Infantry Drill Hall in Detroit was 
burned, and among the losses was the nearly 
complete destruction of the Knights Templar 
banner, which had been gathered preparatory 
to a grand reception. The Light Guard 
also lost a flag trophy. 

The fire was caused by an electric current 
used for lighting the building. The fullest 
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and clearest explanation of the whole affair 
is that given by a local reporter as follows: 
It is thovght that while the men were at 
work putting up the decora'ions for the 
Knights Templar ball, they accidentally 
scraped the coating from a part of the electric 
light wire, and that the dry wall of the room 
took fire from the flying sparks when the 
current was turned on yesterday. This ex- 
planation of the crigin of the fire is given 
by the officers of the company, who think it 
will make no difference in the payment of 
the insurance money. The proprietors of 
the building take the same view of the mat- 
ter. Hereafter it will be well for electric 
light companies to strain out the tying sparks, 
and use nothing but pure current. The 
small amount of saving by veglecting to 
strain and skim out these flying sparks is not 
sufficient to warrant the assuming of the ad- 
ditional risk and responsibility. 
CLicago, Jan. 14, 1888. 
—- 


OUR BOSTON LETTER. 


C. C. H. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 


The regular meeting of the Merchants’ Club 
was held at the Parker House on Thursday 
evening. The subject of the discussion of the 
evening was ‘‘Electricity.” Prof. Chas. R. 
Cross, of the Institute of Technology, was the 
first speaker. After giving an account of the his- 
tory and progress of the application of electri- 
city, he came to the question, What is electri- 
city ? and pointed out that it was no more 
mysterious than any of the other unfamiliar 
facts of the univezse. It is not ordinary matter, 
it is not energy, though, like matter, it can- 
not be destroyed. He then pointed out the 
analogies in the flow of electricity through a 
wire and the flow of water through a pipe. 
Mr, E. H. Johnson, President of the Edison 
Company, was thenext speaker. He told of 
some of the later work of Mr. Edisox, espe- 
cially on the subject of obtaining electricity 
direct from coal, ‘‘so as to dispense with that 
crudest of all crude things in this age, 
steam.” Mr. Johnson next quoted statistics 
showing the enormous electric investments of 
the country, and closed by describing recent 
experiments in electric heating, declaring the 
prospect so promising as to warrant the as- 
sertion that before long it would be possible 
to heat houses and offices by electricity. The 
time must soon come whena house or office 
would be lighted, heated, and ventilated and 
its elevator run by electricity. Dr. Blake 
gave some pleasing reminiscences of the early 
days of the telephone and was followed by 
Prof. Jaques, who stated that there are now 
a third of a million telephones in this country 
representing an investment of from $50,000- 
000 to $100,000,000, and explained that the 
difficulty of long distance telephone was 
that of cost, and not of a technical nature. 
For conversation between London and New 
York a wire as thick as a man’s arm would 
be necessary, which, as a cable, with the pro- 
per insulation and covering would attain the 
size of a hogshead. Mr. Henry M. Whitney 
spoke on the subject of electricity as a motive 
power for street railways, saying what were 
needed, were proper storage batteries. Mr. 
Johnson responded to a request to speak 
again on this same subject, and held out the 
prospects of an early solution of the problem. 
Mr. James H. Benton was the last speaker. 
The club voted unanimously to offer the 
members’ greetings to Mr. Edison, which of- 
fer was thankfully accepted by Mr. Johnson. 

The Electric Club rooms were the scene on 
Saturday evening of one of those delightful 
entertainments which make the members 
wonder how they ever managed to get along 
without the club and itsgatherings. Shortly 
after six about seventy members of the club 
seated themselves at the sumptuously spread 
tables, on invitation of Vice-President Den- 
ver. For an hour or more the clinking of 
knives, forks and spoons gave testimony to 
the energy whick electrical men always ex- 
hibit in whatever they undertake. The 
warniog that 

“There comes a reck’ning when the feast is o'er, 

A dreadful reck’ning, and men smile no more,” 
was proven false in this case, for the next 
thing on the programme was a paper by Mr. 





Edward Blake, of the New England Sprague 
Motor agency, who read a paper ou ‘The 
Electrical Transmission of Energy,” which 
all enjoyed very much, and men did smile at 
the avecdotes related by Mr. Blake in this 
connection. 

The speaker first gave Bos!on well-deserved 
praise for undertaking, three or four years 
ago, the running of wires from a central 
station for the distribution of power, and 
carrying it to a successful termination before 
it was considered elsewhere, while the latest 
English books still speak of it as something 
which may be accomplished at a future time, 
when the details are worked out. He next 
gave the principle of the motor as depend- 
ing on a single postulate, which is, that a 
current or a wire carrying a current ina 
magnetic field tends to move, unless it is ex- 
actly parallel with the lines of force ; . this 
motion represents power, and is the principle 
of all motors as now built for practical use. 
Suppose a magnetic field here, this repre- 
sents the current, said Mr. Blake, illustrat- 
ing by a pencil, which will therefore tend to 
move, and is, in fact, the power. If we 
wish to add a dynamo and convecting wires, 
we have acomplete system of electrical trans- 
mission power, including three parts: (1) 
the conversion of mechanical power into 
electrical power ; (2) the conveying of the 
electricity ; (3) the retransformation of the 
electrical into mechanical power. A motor 
resembles a dynamo in many respects. 
When in operation it isatruedynamo. A 
dynamo is a machine for generating and 
maintaining an electromotive force, not a 
current. The current is a secondary con- 
sideration, and its quantily may be found 
from the E.M.F. by Ohm’s law. A discus- 
sion of the counter E.M.F. in a motor and 
its relation to the work done followed. Mr. 
Blake showed tbat the counter E.M.F. of a 
motor is not only a necessity and an ad- 
vantage, but the action of the motor de- 
peods fundamentally upon it, and designers 
now try to increase rather than reduce it. 
Without it the motor would not work at all, 
and the more it cuts down the current, the 
more efficient the motor is. 

The paper closed with a few words about 
the value of motors in practice. 

At the conclusion of the paper an interest- 
ing discussion upon it and other electrical 
topics was kept up until there threatened to 
be an encroachment of the Sabbath, so loth 
to stop the flow of wit and wisdom were the 
attendant listeners. Among those to speak 
were ex-President Ridlon, Prof. Thomson, 
of the T.-H. Co., an honorary member of 
the club, and one whose clear statements are 
always listened to most attentively by the 
members; Mr. Rohrer, of the same com- 
pany ; Mr. Wilson, of the Boston Fire Alarm 
Telegraph; Col. Hewins, of the N. E. 
Weston ; E. W. Rice, Jr., of the T.-H. Co. ; 
Col. Ransom, of Modern Light and Heat ; 
Mr. Campbell, and others. Songs by Messrs. 
Moriarty and Chapman and others followed 
later, Letters of regret were read by Mr. 
Davenport from several absent members, and 
a telegram was received from President 
Alexander, from Jacksonville, Florida. 

The New England Weston electric car 
took a trip through Cambridge on Friday 
last. In the car were Col. Hewins and Mr. 
Alley, of the company ; Mr. Avery, of Chi- 
cago, who is specially interested in the sub- 
ject of electric street car propulsion ; Mr. 
Troot, of Junction City, Kansas, a bank 
president, who, in common with many resi- 
dents of that wide-awake State, always has 
an eye open for new inventions and scientific 
achievements. The trip was very satisfac- 
tory, the car mounting the steep Brighton 
curve at five miles an hour, notwithstanding 
the extremely slippery condition of the rails. 
The wheels on the front axle have the new 
polygonal surface, which is proving such a 
power saver on locomotives. 

The Baxter Motor agency in this city has 
started in with a brisk business. One large 
motor went to Attleboro’ last week for the 
priuting business, and several of a smaller 
size are being installed in the watch factory 
at Waltham. 

The new catalogue of the Boston Electric 
Gas Lighting Company is soon to appear. 
It will be a valuable book for reference for 
dealers in or consumers of electrical supplies. 

The Lowell light station has recently put 
in a 300 H. P. Corliss engine for its Thom- 
son-Houston arc light system. The capacity 
of the system is 600 arc lights. Friction 
clutch pulleys are in general use on the 
dynamos. L 

A 400 volt motor circuit has recently been 
started in Providence, using the T.-H. 


motors. 
Tt. ¥.& 
Boston, Jan. 16,'1888. 








Electric Club Notes. 


A large number of visitors have already 
reg:stered at the club house. 


The board of managers meet every Thurs- 
day evening, and, as a rule, dine together at 
the club. 


An electric clock, warranted to run one 
year without winding, has been placed in the 
billiard room of the club. 

Through the courtesy of Mr. E. H. Jobn- 
son, the Burton electric heater will be in use 
at the club the evening of the opening. 

The formal opening of the new clu» house, 
January 31st, promises to be a memorable 
event. Only members and a few officially 
invited guests will be admitted to the open- 
ing. 

The engraved admission cards, sent to 
every member, are to be taken up at the door, 
the night of the opening, for the purpose of 
recording the attendance. Every member 
must bring his card with him, as that alone 
secures admittance. 


Mr. Geo. A. Ladd, of San Francisco, with 
his family, has been a New York visitor for 
several weeks. Mr. Ladd was one of the 
pioneer telephone men of the Pacific coast, 
and his faith in the talking instrument. has 
brought him excellent returns. 


Several handsome paintings have been 
promised the club by the members. Amung 
these is a very elegant one presented by Mr. 
T. N. Vail; also one by President Davis. 
Several have been received already, and the 
house committee is contemplating a ‘“‘ hang. 
ing bee.” 

The sleeping rooms of the Electric Club 
will be ready this week, and will be quite an 
accommodation to non-resident members. 
On tbe occasion of the opening, these rooms 
will be used for cloak and hat rooms, and on 
that night members cannot be accommodated 
with lodgings at the club. 


A number of the non-resident members 
find the services of the club’s stenographer, 
Mr. C. F. Johnson, quite a convenience 
while in the city. Fifth Avenue Hotel, one 
block from the club house, is where the 
stenographer is now located, but he will 
probably be given a room at the club later 
on. Some twenty new members were 
elected at the board meeting this week. 
This makes a total membership of 570. 


The very elegant silver bowl, presented to 
the club by Capt. H. R. Garden, has engraved 
onits front a Latin inscription or motto, ap- 
pearing through a rift in the clouds, with 
flushes of lightning, producing the effect of 
an irregular electric chain. The inscription, 
Jovis vt ipsius paratus—“ Equipped with the 
very might of Jove”—is intended, no doubt, 
to convey the meaning that as Jove, the king 
of all the gods, ruled the universe and held 
gods and men alike in subjection through 
the power of his righi arm, which wielded the 
mighty thunderbolts, so will modern elec- 
trical -science, representing the very might 
and power of Jove, control the world. As 
the object of the club is to gather together 
the elements which create this power, and, 
thus equipped, to form about its own hearth- 
stone the true electric chain, the appropriate- 
ness of the donor’s design in the chasing and 
engraving on the bow! is at once realized. 


* * The Citizens Electric Light Company 
of Brooklyn is again running to the full ca- 
pacity of its electrical apparatus, one bunodred 
lights having been added in the last six 
weeks. This company now bas twenty-five 
of the Thomson-Houston Electric Company’s 
forty-five light machines which are run from 
two large engines. The lamps are all of 
1.200 candle power ard indicator cards taken 
with eleven hundred lights on a few nights 
since show that each lamp is being burned 
with an expenditure of gross energy of .652 
of a horse power. This would seem to show 
that the enormous friction theory of the high 
speed engine builders was a myth. 


The above, from the columns of our es- 


teemed Boston contemporary, we trust is not 
the strongest argument tbe ‘‘ long stroke” 
advocates have to use, for, from indicator 
cards before us, a Russell short stroke at 
Canton, Ohio, although undetloaded, showed 
an expenditure of but .596 horse power per 
lamp of 1,200 candle power. In the Brook- 
lyn station, upon this showing, could bave 
been saved in the power now required for 
1,000 lamps a total of 60 horse power. 






























































































«*, Rochesterites are very happy over the 
prospects of a return to the telephone, after 
having been without it nearly a year. 

«*» There are now five long telephone 

lines extending out of Paris. These extend 
to Brussels, Rheims, Dlavre, Rouen and 
Lille. 
x*» The city of Burlington, Towa, has 
resiluicd al] the telephone wires in the city 
underground, and ordered every pole re- 
moved. This time next year the same reso- 
lution will no doubt come up for adoption 
again. ; 

«*, The Hospital for Coasumptives, at 
Ventnor, Isle of Wight, is to have tele- 
phone service between the wards, the doc- 
tor’s office, etc. There was a time when a 
consumptive would not bave dared to tackle 
the telephone, but the improvements of late 
years have remedied this. 

«*s The following telephone rates sub- 

mitted by Col. D. B. Parker to the Rochester 
people have been substantially agreed to: 
Single lines—business, $64 ; proressional, 
$54 ; residences, $45. Combination lines— 
business, $57; professional, $46; residences, 
$40; with a slight increase for underground 
work stated in the proposition of Colonel 
Parker. 
«*, Assemblyman Hadley and the clerk of 
the committee of the Legislature to investi- 
gate the alleged excessive rates by telephone 
companies of this Sta‘e, are at Syracuse 
drawing up the committee’s report, which 
will be submitted in thirty days. It is 
stated they will not report the finding of ex- 
cessive rates, from tesiinony of subscribers, 
as there was little complaint from them, but 
they may report that, in some places, the 
rates are excessive as compared with the in- 
come of the companies. They also say that 
the evidence shows that the service of New 
York city is as good as can be expected un- 
der the circumstances. 


«*, The telephone, it is said, is not making 
much progress in Russia. And no wonder : 
fancy a man going to the ’phone and yell- 
ing : 
“‘ Hel-lo! Is that you, Dvisostkivchsmart- 
voicski ?” 

“No. It’s Zoilemschouskaffirnockenstiffs- 
gowoff. Who's speaking.” 
* Sezimochocwiertrjuaksmzyskischekeem- 
off. I want to know if Xliferomans keffiskil- 
Imajuwcbzvastowsksweibierski is still stop- 
piag with Dvisostkivchsmartvoiczski.” 
Such nomenclature over the telephone 
would tie the wire full of knots, and twist 
the annunciator all out of shape. Until the 
kinks are ironed out of Russian names the 
telephone will not be an overwhelming suc- 
cess in the land of the Czar. 


«", Far more extensive use is made of 
the telephone on the railways of the conii- 
nent than in this country. In Germany in 
particular an extensive series of trials have 
been carried out with this instrument on the 
State lines, and the Government has just is- 
sued a memorandum to the railway compa- 


nies embodying the results of their expe- 
rience. From this it appéars that for locai 
and branch Jit:es, where the traffic is small, 
the telephone has in many cases entirely dis- 
placed the telegraph; and of Jate it has been 
considered safe to extend the sy stem to bu-ier 
lines where the telegraph was at one time 
considered indispensable. In these instances, 
however, we take it that the example of Ger- 
many is not at all likely to be followed in 
this country. But for intercommunication 
amongst the different departments of the 
larger stations the telephone is in almost uni- 
versal use, and it is stated that no insuperable 
difficulty is experienced owing to the induc- 
tion from otiuer wires. All Jong-distance 
trains also carry telephone apps»ratus to be 
attached to the telegraph wire in the event of 
a breakdown en route. This is an example 
which it certainly might be useful to imitate. 
—London Electrician, 


The Long-Distance Telephone Lines Com- 
pleted to Albany, 

The system of long-distance telephoning, 
for some time an accomplished fact between 
New York, Philadelphia and Coston, reached 
a satisfactory initial test in Albany last Sun- 
day. For months past the American Tele- 
phone avd Telegraph Company have been 
erecting poles to the number of 40 per mile 
along the river road ou the east side between 
Albany and New York. On Saturday the 
final gap was closed, and Supt. Cull, having 
put up a temporary connection between the 
cables across the river at the foot of Columbia 
street and the commercial telephone office io 
Albany, communication was established and 
an initial call sent out at 4 Pp. m. Sunday. In 
the office at the Albany end of the wire were 
gathered General Manager Ulive, Chief of 
Police Willard, Supt. Cull and representa- 
tives of the city press. 

A direct connection was first obtained be- 
tween Albany and Bedford, a distance of 
some 121 miles, and each person, from Man- 
ager Uline to the reporters, after a personal 
experiment was astonished at the facility 
with which messages were sent and received 
The varied tones of the voice were easily 
distinguishable, and the words came with 
more distinctiveness, owing to the metallic 
circuit, than they would over minor distances 
in the city were a grounded circuit is em- 
ployed. While waiting to hear from New 
York, the Albany office was placed in com- 
munication with Bridgeport, Conn., an added 
distance of sixty-three miles, as the wires go 
and the individuals of the party again, in 
ordinary tones of voice, sent their interroga- 
tives concerning the weather, the health of 
the recipient of their queries, the distances 
between, and other impromptu subjects of 
conversation over to their sister city in the 
land of steady habits. 

Then Boston, 350 miles away, was called 
up and readily responded. The superirtend- 
ent of the Boston police department was 
called up by the central office at Boston, and 
Chief Willard and he held a short conver-a- 
tion relative to some of the Boston officers 
who are here for requisitions and prisoners, 
In talking with Boston a trifle less distine- 
liveness was noticed, but the words and 
sounds were as readily distinguished as 
though spoken in a_ telephone receiver 
across the street. General Manager J. E 
Hudson, of the American Bell Telephone 
Company, was called up, and responded 
pleasantly from his residence in Malden, 
Mass. After the experiment with Buston, 
Danbury, Conn., was communicated with, 
and though over a hundred miles inter- 
vened, yet a remark addressed in a 
whisper, inaudible across a moderate sized 
apartment, was received, understood and 
answered in whisper by the operator at Dan- 
bury, the voice coming over the wire with 
the sibilant sound that characterizes the 
whispered communication of individuals 
near together. Another curious experiment 
was made while in communication with 
Danbury. 

Supt. Cull was desirous of ascertaining 
what would be the effect of a connection, 
such as will have to be made when the line 
is in operation, between the metallic circuit 
of the lovg distance line and the grounded 
circuits of the local companies’ wires. Ac- 
cordingly he prepared to make the connec- 
tion between the regular receiver of the new 
line and au old Edison receiver which hung 
in the office and was in connection through 
the switchboard of the central office with 
the city of Albany and vicinity, Before es- 
tablishing the connection by a wire, he placed 
his moistened fingers on the points of the re- 
spective receivers of two instruments, and 
making his body a conductor, found himself 
able to talk through himself and receive a 
me:sage by the same way from the operator 
at Danbury, Conn. Manager Uline also tried 
the method and found it quite easy to under- 
stand what was said, notwithstanding that 
the connection was made through the human 
body, witb a grounded circuit. 

The line will be open for general use this 
week, when Albanyites will find themselves 
able to converse with New York, Phila- 





delphia or Boston and intermediate points in 
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a most satisfactory manner. The company, 
havirg ten wires strung between Albany and 
New York, will be in a position to furnish 
brokers or other individuals desiring it, 
private wires, which will obviate all incon- 
venicnce and expense now entailed by the 
neces-ity of employing a telegraph opcrator 
to take and send messages. ‘The charge will 
be in the neighborhood of $1. As this places 
no restriction on the number of words sent, 
Albanians, at this very moderate expense, 
will be enabled to converse with their friends, 
150 miles away, engage a box at Wallack’s, 
or the Casino, or Madison Square, or order 
goods from the great commercial port of our 
country without leaving their residences. 

Early in the evening a connection was es- 
tablished for a short time with New York, 
and the fact of the successful working of the 
line demonstrated. 

During the coming week the work of con- 
tinuing the line to Troy will be commenced, 
and it is generally expected that the company 
will push forward the construction of a line 
between Albany and Buffalo. 


———_-@aeo—__—_ 


The Telephone Situation in Chicago. 


To the Editor of Electrical Review : . 

One of the Chicago journals had taken 
several whacks at tae matter at various inter- 
vals, but didn’t get down to systematic 
work until it was learned that the Supreme 
Court was about ready to speak. 

Then the rainy season, so to call it, came, 
and the muck-rake has been quite busy 
since. A few days ago, having exhausted 
its original thoughts and abilities, an edition 
of five hundred circulars was issued by a 
daily, asking subscribers : 

1. Is your telephone service satisfactory ? 

2. Is the telepuone a necessary adjunct to 
the successful pursuit of your business ? 

3. Do you consider the cost of service too 
high ? 

Out of this lot of circulars, 272 answers 
were received. The service was sa‘isfactory 
to 43, while 51 said that it was occasionally 
bad, and the remaining 178 rated the ser- 
vice as frequently imperfect, bad, very bad, 
execrable! Of course, nearly everybody 
said the price was too high: that’s human 
nature. One customer’s principal cause for 
complaint seems to be based on the fact that 
one of the girlies told him to go ‘“ soak his 
head.” 

Then the general manager was interviewed, 
and said: 

‘*What we make is nobody’s business but 
ourown. We might charge $500 an instin- 
ment if we pleased. Mr. John R. Walsh 
suggested that we raise the pice to $500 and 
reduce the number of ’phones to 1,000. We 
could do that and give an absolutely satis- 
factory service, and make a great deal more 
money. But we prefer to extend our busi- 
ness and sccommodate the public. Why 
shouldn't we make money? Would the 
Tribune dare go into Marshall Field's and 
tell him he’s making too much money and 
will have to cut down his prices? Of course 
not. Then why dictate to us? We own our 
plant, we pay for our work, ard we clear a 
protit. How much or how little is nobody’s 
business but our own.” 

And the bewspaper says: 

That settles that ques'ion. ‘The public 
be ——!” We wil. tax the business all 1t 
will bear and you can go to thunder! 


Then another journal took up the trail, 
(the first had no right to the scoop, of 
course!) and went for Sunny. B. E. threw 
up his hands, and shouted, ‘‘ Don’t shoot the 
organist; he is doing his very best,” and then 
gave the interviewer some figures, showing 
that the public really knows nothing about 
the matter the newspapers are stirring up. 
The company is to-day arranging for a mul- 
tiple switchboard, which will cost $110,000, 
which he thinks will wear out in about five 
years. Something between $300,000 and 
$#40),009 has been spent in underground 
cables, which have not proved perfectly satis- 
factory, but will have to be replaced fora 
metallic circuit system in the near future, 
and a great mapy other expenditures are 
knocking for recognition at the treasurer's 
door 

The journal referred to, after Enishing the 
interview with Mr. Sunpy, says: 

“ Sunny is not solely responsible for the 
condition of affairs. He is superintendent, 
but up to a short time ago there was over 








and above him one C. Norman Fay, who 
held the office of second vice president and 
general manager. Mr. Fay resigned some 
few weeks ago, and was at once elected to 
the head .of the ‘Gas Trust’ at the princely 
salary of $20,000 per annum. Once of his 
princip:l recommendations was that he was 
strong in the city council and had been able 
to work the aldermen in the most adept man- 
ner for anything he wanted, but perhaps the 
recommendation would have been better 
were it stated truthfully that he bad so skill- 
fully squeezed the public for one corpora- 
tion that he was likely to prove an expert in 
squeezing it for another.” 

One thing is certain—the service here is 
such, that either the city missionaries will 
have to fly round or the decreased demand 
for Chicago halos and robes will create a 
dearth of employment in the ‘‘ furnishing 
goods department,” up tlere, unless things 
mend soon. 

The telephone indignation effusions have 
filled the papers, and the business has been 
well ventilated, pro and con. To keep up 
the sensation, somebody writes over the 
signature of ‘‘One of the Girls,” and calls 
the telephone business a system of ‘* white 
slavery.” 

Mr. Fay, for the company, appeared in one 
of the dailies as defendant, and then 4 bat- 
talion of literary shot guns took a crack at 
him for his temerity. 

Mr. Chas. H. Wilson, superintendent, for 
some time past a resident of Columbus, Ohio, 
has returned to Chicago, to reside in the fu- 
ture. Mrs. Wilson—no, Charley is a bach- 
elor, so far—and Miss Gussie, have also 
returned with him to Chicago. The many 
friends of the family wili gladly welcome the 
ladies as well as Mr. W., and he will, as 
soon as thoroughly recovered from his recent 
illness, take hold of the superintendency of 
the Chicago Company with a will. It is a 
pleasure to his hosts of friends to see him 
around his accustomed haunts once more, 
and none but the kindliest wishes for his 
health and success are heard on every hand. 

Several attempts have been made to fix a 
per annum tax or license on telephone com- 
panies doing business in the city, These, so 
far, have failed. The last attempt, which is 
being worked just now, is that the company 
has no franchise. The Bell Company, of 
Boston, held the original franchise. The 
Bell and the A. D. T. united and formed the 
present company, and the Bell of Boston 
gave up its franchise—which that corpora- 
tion, it is said, had no right todo. But the 
other side says ‘‘the Bell Company to-day 
owns over one-half the stock of this com- 
pany,” and rather suggests the similarity 
between this and another celebrated case, in 
which one of the parties asked, ‘In the 
resurrection, therefore, when they shall rise, 
whose wife shall she be of them? for the 
seven had her to wife.” 

Chicago, Jan. 6. 

<abdnactdlmni iia 
The St. Louis Anticipation. 

The time is not far distant when we will 
have wagons driving around with casks and 
jars of stored electricity, just as we have 
milk and bread wagons at present. The 
house of the future will be constructed with 
the view of containing electric apparatus for 
lighting, power and cooking purposes. The 
arrangements will be of such a character 
that houses can be supplied with enough 
stored electricity to last twenty-four hours. 
All that the man with the cask will have te 
do will be to drive upto the back door, detach 
the cask left the day before, replace it with 
a new one, and then goto the next house 
aud do likewise. This very thing will be 
soon taking place in St. Louis.—G@lobe-Demo- 
erat, 

—_->-—_—_—- 


.-- All the police and fire alarm under- 
ground wires will have been laid by the 
middle of this week in the city of Detroit. 
When the work is completed all the city 
wires west of Hastings street, south of Ad- 


ams avenue, and east of Third street, will be 
underground. The system is eighteen miles 
in length—this estimate is cable measure- 
ment. Each cable contains from stx to furty 
wires, Last spring the common council ap- 


propriated $35,400 for this purpose. The 
expense of placing the wires underground has 
exceeded the appropriation by over $10,000. 
The question is, How are the contractors to 
be paid? 
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OUR KANSAS CITY LETTER. 





(From @ special correspondent of the ELECTRICAL 
REVIEW.) 


The Seward (Neb.) Electric Light and 
Power Company bas been incorporated. 
Capital stock, $10,000. 

The Nebraska Telephone Company has 
about completed the line between Beatrice 
and Fairbury. The ‘ine takes in the towns 
of Ellis, Harbine and Jansen. 

Herrington, Kas., was lighted by elec- 
tricity Christmas eve, and claims to be the 
youngest city in the world to be lighted by 
electricity. 

An'hony, Kas.,, has granted an electric light 
franchise to the Brush Electric Light Com 
pany. It is identical with the expired fran- 
chise granted the Archer Company, except- 
ing the price for are lights. The rental for 
these is fixed at $10 a month for each light 
for any number up to ten; $9 when ten to 
fifteen are used ; %8.334 where more than 
fifteen. 

The Kingman Electric Light Company 
is in operation. The engine has a capac:ty 
for 100 arc lights. 

Dodge City, Kas., has granted a franchise 
to a number of its citizens for a telephone 
exchange. The work of putting up the 
poles will begin at an early day. About 100 
instruments will be put in. 

The Des Moines, Ia., street railroad com- 
puny, the Narrow Gauge, has begun suit 
against the Broad Gauge, or Electric Street 
Railway, for #40,000 damages because of the 
operation of the latter during the past year 
and a half. 

An experiment is being conducted on the 
Atchison, Topeka and Santa Fe train be- 
tween Atchison and Topeka, of the DeMeir 
electric signal. The locomotive bell is rung 
by pulling a cord in the coaches, which 
presses two pieces of brass together at the 
ends of the coaches, and sends a current of 
electricity to the locomotive. The inventor 
is John M. DeMeir, of Las Cruces, N. M. 

A guest at the Monroe House, Jefferson 
City, Mo., walked behind the counter in the 
office last Friday morning and endeavored 
to force a nickel into the telephone box. 
He explained his action when interrupted by 
the clerk, by saying that he thought it was 
‘‘one of them darned new-fangled contrap- 
tions that would give you what you wanted 
by chuckin’ a nickel into ’em.” 

A new engine has been placed in position in 
the Empire Electric Light works. It is of 75 
horse power and was manufactured by the 
Buckeye engine company, of Salem, Obio. 
The machinery of the plant is being rapidly 
placed in position, and will soon be ready for 
operation. 

Osage City, Kas., is wildly clamoring for 
an electric light system, Unless a company 
soon goes in there the city will go into the 
business itself. 

The present electric light plant in Ouray, 
Cal., is taxed to its fullest capacity, and a 
new plant is being established. 

The linemen of the Central Branch rail- 
road to Kansas are stringing three additional 
telegraph wires along the Lenora branch 
leading to the Southwest. Many think this 
indicates an extension to Denver. 

The first ward in Topeka is separated from 
the rest of the city by a river. While the 
muin part of the city has been enjoying the 
benefit of electric light for some time, tne 
first ward has waited in vain for the in- 
candescent light company to extend its wires 
across the river and dispel the shadows there 
accumulated. The citizens of this ward 
have accordingly determined to organize a 
company and put in a plant of their own, 
and have appointed committees to canvass 
the ward on the question. 

Mr. Steele, the agent of the Burlington 
(Kas.) Electric Light Company, has secured 
subscriptions for 100 incandescent and 12 arc 
lights. The engine, machinery, wires, poles 


and all material for the plant have been 
ordered, and it is expected that the plant will 
be in operation during February. 

The warlhke feeling between Harper and 
Anthony, in Harper county, Kas, over the 
county seat question, has caused the two 








cities to cut the telegraph and telephone 
wires communicating between them, and 
now each is accusing the other of commit- 
ting the deeds. 

The Harrington, Kas., electric light plant 
now needs only its big boilers to be complete, 
and they are on the way. 

An agreement has been signed by the 
Memphis (Tenn.) Telephone Company, 
through its president, O. F. Noel, to the 
effect that all telephone wires in the heart of 
the city shall be put in cables. 

Washington, Mo., is considering the ques- 
tion of establishing electric light works. 

The Kansas City Electric Time Company 
has at last established the circuit for operat- 
ing is system, The central station is ip 
Cady & Olmstead’s jewelry store. The 
clocks require not the slightest attention or 
winding of any kind. A message is received 
by direct wire from the observatory at Glas- 
cow, Mo., every day, the signals denoting 
absolutely correct time. At the central sta. 
tion is afine regulator which is very accurate, 
and which is compared daily with observa- 
tory time as shown by the signals. 

The Independence .(Mo.) Electric Light 
Company has received a Westinghouse en- 
gine of sixty horse power. Its weight is 
three tons. The boilers will arrive next 
week. Four hundred and fifty incandescent 
lamps have been received and will be used in 
private residences. Two hundred poles are 
being distributed over the city for the pur- 
pose of carrying the wire for these incandes- 
cent lamps. 

O. O. Sieele, the gentleman to whom was 
granted an electric light franchise by Bur- 
lington, Kansas, is now busily engaged in 
getting his plant into operating condition. 
He has ordered all the necessary material, 
except that required for motive power. He 
has examined the engine and boilers former- 
ly used in the Burlington mills, and may 
decide to purchase them. He feels certain 
of securing patrons for about 100 iocandes. 
cent lights and 10 arc lights by the time he 
will be ready to begin operations, which will 
be Feb. 1. 

A break in machinery bas compelled the 
electric light patrons of Liberty, Mo., to take 
recourse to candles and kerosene for about a 
week. 

Fort Scott, Kansas, is at present undergo- 
ing a contest with the Fort Scott Gas Com- 
pany, or is suffering from an attack of dis- 
gust with poor gas. Several months ago the 
city contracted with the company for the 
illumination of the city, it being understood 
that the gas supplied would be coal gas, AlI- 
most immediately the gas company pur- 
chased a patent machine for manufacturing 
water gas, which has, so far, proven a fail 
ure, and the city is in a condition but little 
better than darkness. Ata late meeting of 
the city council a franchise was granted G. P. 
Knapp fora fuel illumination and electric 
light company, which will soon begin the 
erection of a plant. Natural gas is also being 
used here, but a third company has been 
formed to bore for that product, and ‘‘natur- 
al gas experts” say that deep boring will 
produce a Findlay (Ohio) gas well. 

In conversation with your correspondent 
a prominent at'orney said: ‘‘ The people of 
this city are quietly lying by, sleeping on 
their rights, so to speak, while a vested or 
prescriptive right is growing up, which will, 
if not watched and checked, ultimately 
prove oppressive to the last degree. Look 
overhead and see how the electric wires are 
stretched over and attached to nearly every 
house in the city. Some day some innocent 


looking little bill will be slipped through the 
Legislature shortening the time when title by 
prescription accrues, and half the people 
will wake up to find their property practi- 
cally beyond their own control. Every 
house owner who has permitted the wire 
companies to roost on top of bis premi-es, 
and all, before permitting similar use in the 
future, should compel the companies to sign 
very clear papers acknowledging a tenancy 
at will, otherwise there will be the very 
deuce to play before long. In fact, even 
without additional legislation, the time is 
rapidly approaching when the right of way 
over some of the older houses down town 
will have been acquired by the user.” 


Kansas City, Mo., Jan. 7, 1888. 





OUR OMAHA LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 





Omaha is now discussivg the building of a 
million dollar hotel. Amovg the first con- 
siderations, of course, was the part electricity 
would play init. It was decided at the very 
first, that the hotel would be lighted with 
electricity, both the arc and incandescent 
lights to be used. Electric annunciators, 
fire alarms, call bells, elevators opera’ed by 
electricity, and every other practical use of 
electricity that could be made it was decided 
to make. 

As time progresses, and the arrangements 
for the electric ligh:ing of Council Bluffs, 
Iowa, just across the river from Omaha, be- 
come perfected, it is more and more evident 
that the adoption of this system by that city 
was the part of wisdom. The company has 
labored under many disadvantages and suf- 
fered from many accidents in the construc 
tion of its works, but it has at Jast succeeded 
in producing a light that proves eminently 
satisfactory. 

Des Moines, Iowa, is agitated at present by 
a street car fight. The broad gauge and 
the narrow gauge are struggling for a charter. 
The broad gauge company proposes to oper- 
ate its line by means of an electric motor. A 
special session ,of the council was held, at 
which an ordinance was introduced granting 
a charter to the broad gauge company, and 
read a second time, after which the council 
adjourned. 

Mr. C. K. Mead, manager of the Des 
Moines telephone exchange, was out hunting 
last week, and his left hand was badly 
wounded. His gun was accidentally dis- 
charged, the load carrying away the third and 
fourth fingers of his hand. : 

The electric company of Hastings, Neb., 
which has been laboring under the disad- 
vantage of starting up before it was ready. 
and which, in consequence, has been more or 
less out of order ever since, has completed 
this week the work of putting in the last 
needed boiler. It now has two large boilers 
and four dynamos in working order, aad is 
prepared to run all its circuits, both arc and 
incandescent, with full power, and without 
intermission. 

The Electric Light Company of Fremont, 
Neb., is extending its lines. The patronage 
of this sterling little company is being rapidly 
increased, and it will soon be compelled to 
put in another dynamo. 

The foilowing wail comes from Lincoln, 
Neb., regarding telegraph service: Lincoln 
is deplorably behind in all matters connected 
with the transmission of news. By the 
Western Union, every dispatch sent east of 
the Missouri river hus to be relayed two or 
three times. Some time siace, a newspaper 
correspondent here asked the manager of 
the Western Union office what caused the de- 
lay in a dispatch to Hastings, Neb. He was 
informed that the trouble was with the office 
in Kansas City. Hastings, it must be re- 
membered, is but 97 miles from Lincoln. 
For the dispatch to be delayed in Kansas 
City, it had to travel the 182 miles to Kansas 
City from Lincoln, and then, if it finally 
reached Hastings, it had to travel 250 miles 
wore. There seems to be room for radical 
reform in this matter. E. G. 


Omaha, Neb., Dec. 23, 1887. 








The Gamewell Fire Alarm Telegraph 
Company, through its Western offices, has 
done well in the past season. A glance at 
the new list of captured towns shows how 
generally the world is awakening to the 
necessity of having some reliable.means of 
fire prevention. Mr. Webb Chandlre, of 
Richmond, Indiana, has increased the list by 
bringing the following towns into the fold : 
Birmingham, Ala. ; Newark, Steubenville 
and Greenville, Ohio ; Vincennes, Michigan 
City, Goshen and West Indianapolis, In- 
diana ; Frankfort, Ky. Through his agency 
also, both McKeesport, Pa., and Ft. Wayne, 
Ind., have adopted the Police Telephone and 
Signal Company’s system, which originated 
in Chicago. 
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.... Animportant principle respecting the 
liability of telegraph companies for failure to 
deliver dispatches has been announced in 
Arizona. The firm of Hudson & Co. deliver- 
ed a message to the Western Union Telegraph 
Company at Tucson, to be sent to a corre- 
spondent at Tombstone. The telegram was 
received by the operator at Tombstone at 
9.15 Pp. M, on May 9, but was not delivered 
till the morning of the 10th, between 9.15 and 
9.30, notwithstanding that the telegraph of- 
tice was less than two blocks from the desti- 
nation of the message. Considerable damage 
was caused by tie delay, and in a suit to 
recover the same it has been decided that the 
company must pay. 

.... The removal of the telegraph instru- 
ments by the Western Union Company from 
the tloor of the Corn and Flour Exchange, 
Baltimore, has caused considerable inconven- 
ience to members. Instead of being received 
and sent from ’change, dispatches had to be 
carried to the main office of the company and 
delivered on the floor by an array of messen- 
ger boys. The inconvenience experienced, 
although business had not fully recovered 
from the New Year’s stagnation, led many of 
the members to declare that to do without a 
telegraph office on the floor would be impos- 
sible. 

.... Just after the first telegraph office 
was opened in Washington, occupying a 
little room over the city post-office, a mem- 
ver of the cabinet entered one day in a flurry, 
and, handing in a bulky document, directed 
the operator to ‘‘ telegraph it over to Balti- 
more right away.” It was closed with a 
great seal, which the operator proceeded to 
break, to the astoni-hment of the statesman, 
who, objecting, declared that the paper con- 
tained a State secret, and of course, must not 
be exposed to any unofficial eye. 

“But I can’t telegraph it withont I read 
it,” insisted the operator. 

«“ Well, then, you can’t send it at all,” and 
the high official left, excited and threatening. 
He believed he was being trifled with. His 
idea was that the telegraph was a sort of 
aerial express for the whisking of packages 
through the air—probably by hitching them 
on to the wire by a good tough piece of 
twine. 

.... In Indiana, in the autumn after Con- 
gress had made its thirty-thousand-dollar ap- 
propriation to Morse for his experimental 
line, the congressman of that district was np 
for re-election. Poor deluded man, he had 
unfortunately voted for that appropriation. 
He bad been for years the political pride of 
the district. The people out there would 
give him anything he’d take if they had the 


giving of it. Of course, be didn’t doubt that 
he would be re-elected, as if by acclamation; 
but before election day be saw things differ- 
ently. A young man whom nobody had ever 
heard much of before got an opposition 
nomination, and went stumping all over the 
district, and before long, the fight hecame 
very warm, ‘I have not one word to say 
against ‘my opponent,” so the young man al- 
ways began his speech. ‘“‘ He’sa gentleman; 
his character cannot be impeached; he is 
honest, reasonable, well informed, a good 
neighbor, and a real nice man. But, gentle- 
men, while he was in Congress, he voted 
your money away upon clap-trap things ] ke 
this,” and the nominee, producing a con- 
gressional document, proceeded to read the 
text of the bill which appropriated the $30,- 
000 for Morse’s experiments. ‘‘ Thirty thou- 
sand dollars!” he would exclaim. *‘Thirty 
thousand of your hard-earned dollars, gentle- 
men! For what? Why, to settle—listen to 
the bill, gentlemen, to settle the practicabili- 
ty of sending messages by electricity over 
wires stretched long distances What do you 
think of it, gentlemen? Yes, my opponent 
isa good man; he means well; but really, 
has his residence in Washington helped him 
avy? If he had staid here at home with us, 
would he ever have voted our money awa 
for such a crazy purpose? Still, if you think 
it right to vole for a man who can be fooled 
in this way, gentlemen, all right, but—” 
The old man was defeated. 
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* * At the present time there are at least 
15,00) are 1.mps and 170,000 incandescent 
lamps in operation in Germany, which re- 
ceive their light from 4 000 dynamos. 


** The Chenoweth Conduit Cowpauy, 
Rahway, has been incorporated. Capital 
stock, $200,000. John Weaver and others, 
incorporators. This company expects to 
secure the patents of A. C. Chenoweth, 
which comprise a new idea in conduit work. 


* * An effort is being made to introduce 
the American system of elec'ric lighting in 
Cape Vincent. Representatives of that com- 
pany are pow engaged in awakening public 
sentinent in favor of the scheme, and it is 
hoped they will succeed. The Cape has 
some of the finest stores and business blocks 
in northern New York, and needs nothing 
more than electric lighting. 


* * A New York man has invented a de- 
vice to save horses in case of fire. It can be 
worked either by electricity or by hand. At 
a certain temperature a bell will ring, and 
the moment the bell shall ring the doors will 
fly open, the horses will be unhitched, and 
two small streams of water will strike each 
horse in the face. To escape the water the 
horses will back out of the stalls, and, once 
out of them, they will have an opportunity 
of seeing a way of escape through the open 
doors. 


**The Rothschilds are said to have se- 
cured the Bernardo electric welding process 
for France, Belgium, Spain, Italy, and Aus- 
tria. The invention referred to relates to a 
method of working metals by the direct ap- 
plication of an electric current, and more 
especially of forming alloys by the same 
means. The results obtained are stated to be 
most remarkable, it being an easy thing to 
intimately commingle all manners of metals, 
even those least fusible, without the admix- 
ture of any substance save solder, and to 
effect this not only between homogeneous, 
but also heterogeneous metals, alloying, e. g. 
copper with both wrought and cast-iron, 
nickel with iron, lead with iron, aluminum 
with platinum, etc. Among professional 
metallurgists we are told that much import- 
ance is attached to this invention, and the 
preliminary trials that have taken place at 
St. Petersburg and at Creil, near Paris, 
having turned out most successful, several 
French and Russian metallurgists are 
stated to have applied for licenses to work the 
system on a commercial scale. 


** The extended Electro-Metal Extract- 
ing, Refining and Plating Company, Limited, 
has been organized in London, England, 
with a capital of £150,000 in £1 shares, of 
whicn 40,000 will be issued as fully paid, in 
part payment for the existing patents, plant, 
machinery and lease of works. The com- 
pany is formed to acquire ard work the 
business and patented electro processes for 
the United Kingdom of the Electro-Metal 
Extractiog, Refining and Plating Company, 
Limited, for refining, separating and recover- 
ing tin, copper and other metals and alloys 
from sc ap and old metals, dross, slags and 
mining tailings, and for elec ro-galvaniziug 
iron goods. The processes have, it is stated, 
been thorouzbly tested and proved by actual 
operations during the past twelve months at 
the works which have been established io 
Hutchings street, Millwall, while the results are 
such us toshow beyond doubt their great value. 
The company proposes to erect and carry on 
four such works, in addition to the London 
works, and it is intended to erect tbem in 
Swans-a, Birmingham, Liverpool, and Glas- 
gow, the centers of the manufaciuting dis- 
tricts, where the materials for the company’s 
opevations can be obtained and the products 
disposed of to advantage. 
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OUR CINCINNATI LETTER. 





(From a Special Correspondent of the ELECTRICAL 
REVIEW.) 





Au iocandescent Jamp factory is to be 
equipped and put in operation at once in this 
city by the Haus Electric Light Company. 
Meeting Mr. Haus on the street yesterday, 
he introduced Mr. Opperman, who is to be 
superintendent of the lamp works, Mr. Op- 
pe:man was called from London, Eugland, 
to hil ‘his important position. 

The Quecn City Electric Company is about 
to be incorporated and organized. This 
compapy has now in successful operation a 
number of isolations in large factories 
They will occupy, when completed, the new 
Murdoch building on Longworth street. The 
basement will be utilized for a central station 
plant of capacity for 3,000 incandescent lamps, 
75 horse power current for motors. The 
floors above will be used for workshops and 
oftice. Mr. Foote manipulates the desk, at 
the present time, in Reid’s building, while 
Mr. Davis d>es the wire pulling around the 
electric field, and he does it handsomely. 

We have alittle monarch in this city whose 
name is Andy Hickenlooper. His time is 
principally occupied in presiding over the 
affairs of the gas company. He may some- 
times be seen ‘‘on’change” and at the council 
chamber and in the neighborhood of news- 
paper offices and other innocent places. For 
reasons best known to himself he shows an 
antipathy for the electric light, and does all 
he can to impede its progress, not being 
satisfied with the possession of the city light- 
ing contract sine die. Notwithstanding his 
rulership, we are brightening up our city 
beautifully, and the prospects are that, in the 
near future, the Queen City will shine with 
an incomparable electrical glow. 

Our young electricians cannot complain 
for lack of home patronage, for most of the 
plants installed here are home-made, and give 
fair promise. 

The prime coming event is the Centennial 
of Ohio, which is to be celebrated here by an 
immense exposition, comparable only to the 
Philadelphia Centennial. 

An annex building, covering Washington 
Park, is nearly completed. The annex, cov- 
ering the canal and its two roadways, two 
squares long, is well under way. The Park 
building will be connected with Music Hall 
by a bridge over Elm street. 

A large space is allotted, in the Park an- 
nex, for an electric light installation, of capa- 
city for 600 arc lights and 4,000 incandescent 
lamps. There will also, in addition to this, 
be a space allotted for a large display of elec- 
tric machines and apparatus. 

It is booked to open on July 4th and to 
continue during three months. 

A lesson on gas was taught to the commis- 
sioners of last exposition, which they will 
profit by this time. Gas was used for illu- 
mination because the gas company donated 
it, free of charge. As a consequence, the 
incubators would not work, because the hens 
that were provided to lay the eggs never 
got off the roost. Kimo. 

Cincinnati, January 14. 


———_ +> 


— Experiments have been made at the 
torpedo station at Newport, to ascertain the 
best way of illuminating the body of the sea 
below and in the immediate neizhborhood of 
a boat, and a novel use for incandescent 
lamps bas been thereby developed. It wus 
found that a very effective light could be ob- 
tained by submerging incandescent lamps ia 
the sea. Each iampis of 10) candle power, 
provided with a water-tizht fitting and con- 
nections, and mounted upon a pole 20 feet 
long, which is lowered vertically from the 
side of the vessel. By this means the body 
of the water is illuminated to a radius of 150 
feet, though the light is not visible from a 
distance. 


—— The Great Barrington (Mass.) Electric 
Light Company has been incorporated, with 
a capital of $16,000; D. Ward Lothrop, 
president ; Frank H. Wright, treasurer, 








A Boy’s Ivgenuity- 

George is between 11 aud 12 years of age. 
acd bas always manif: sted an inclination to 
both mechanical and el ctrical knowledge. 
He has a lathe, and turos out rolling pins, 
hanales, sticks with loose rings on thtm, and 
all that sort of things, in quantities to suit 
demand. He reads the Revriw regularly. 

Recently George felt that neces:ity requir- 
ed he should make a magnetic motor. It 
was all right, in every respect, save that it 
lacked power to overcome friction. The 
amount of battery was in-ufficient. Rece.tly 
be made a vibrating bell, which is a curiosity, 
but works all right. His pride seems to lie 
in the direction of accomplishing everything 
without help or expense, out of the common- 
est and plainest material, and his facility in 
utilizing every-day things is remarkable, and 
shows what a boy can do without help, if he 
tries. 





A Boy’s Hanp-MADE TELEGRAPH Key 


He constructed a telegraph line, but had 
no key. He made one. 

The base isa wooden block. At the two 
corners are two binding posts. The axle rest 
is made of lead, solder, tin, and possibly 
some antimony and zinc. The metal is an 
alloy, part of which came from oyster cans, 
old tin, bits of lead picked up almost any- 
where. The axle-rest is made of beaten 
metal, cut to proper shape by a chisel and 
mallet—and George made the mallet. The 
key works in this rest, on a hair-pin, which 
goes through the key. The back stopis a 
two-pointed wire tack, and the anvil isa 
pressed, flat-headed nail. The key lever isa 
round stick. Contact is made from one bind- 
ing post tothe anvil under the block, and 
from the other post to key, up through the 
block to the axle rest, and thence along the 
key to a point over the anvil, where the wire 
is twisted and fastened to make a contact 
when the key is depressed. The spring is 
made from a hair-pin, and here is a sketch of 
the whole, which is given to encourage young 
lads who lack in that faculty which George 
has shown in surmounting very considerable 
boy difficulties. What boy can beat it ? 

——-ae—___—__- 
Another Electric Meter. 


Herr Zacharias has introduced an appara- 
tus for automatically recording the pressure 
kept in the mains of an electrical supply sys- 
tem, which is in use in Berlin, according to 
the correspondent of Jndustries in the Ger- 
man metropolis, with very satisfactory re- 
sults. The apparatus, which has been made 
by Messrs. Siemens and Halske, consists of 
an ordinary clock, with a pendulum making 
80 beats per minute, and which, every 45 
seconds, closes an electric contact, throwing 
an electro-magnet into circuit. The arma- 
ture of this magnet is balanced by a spring, 
so as to occupy a definite position when the 
standard pressure of 120 volts is in the 
mains. If the pressure is either greater or 
smaller, the armature occupies positions to 
either side of the normal. The armature is 
provided with a pin, in front of whicha 
cylinder, carrying a puper strip, slowly re- 
volves, aline marking tue position which 
corresponds to 1.0 volts. Atthe moment of 
making contact with the electro-magnet the 
current is also sent through another electro- 
magnet, which presses the cylinder for an 
iustaut against the pin on the armature 
of the first magnet, and thus a hole is 
pricked, and the position of it on either 


side of the 120-volt line shows the vari- 
ation of pressure existing at the moment. 
After a few seconds the current is again in- 
terrupted, and the same cycle of operations 
is repeated every 45 seconds; thus a series of 
marks 1s ontained on the paper strip, forming 
a record. Herr Zacharias also tried to ob:ain 
an absolutely constant record, hy keeping 
the paper s'rip always up to the pin; but 
this not proving successful, the plan of re- 
cording at short intervals was adopted. 





Et ctrical Personals, 

Mr. J. M. Jackson, treasurrcf the Westerp 
Fl:ctric Coupany, Chicago, was a New 
York and Boston visitor last week. 

Col. Fred A. Mason, one of the best ip. 
formed brass manufacturers in tbe United 
States, was a New York vi-itor last week. 

H. M. Linnell, the active business manager 
of the Hartford Dynamic Company, is often 
called to New York’ on electric and power 
business. He was registered at the Eleetric 
Club last week. 

Eugene F. Phillps, the Providence wire 
manufacturer, whose reputation for fine wire 
is only equa'ed by his good looks, spent 18 
hours in New York last week. His extensive 
factory is running under full headway. 

IH. A. Cleverly and Geo. F. Porter turned 
tbeir backs on Philadelphia for two whole 
days last week, and transacted more business 
in New York in those two days than could 
have been stirred up in Philadelphia in a 
week's time. 

Arthur G. Newton and M. E. Baird, of the 
Eddy Electric Company, came over from 
Hartford Jast week. Mr. Baird was former. 
ly associated with the Boston office of 
Holmes, Booth & Haydens, but is now a full- 
fledged motor man, and sure to win a large 
share of the electric motor business, with the 
‘*Eddy Motor” as his battle cry. 


Mr. Paul W. Bossart, superintendent 
of the Inter-State Electric Company, of 
Kansas City, Mo., has installed an accumu- 
lator electric lighting system in Burrton, 
Harvey county, Kansas, which is giving 
excellent satisfaction. Negotiations are pend- 
ing, also, for the installation of the storage 
battery system in a number of Kansas towns. 


Mr. E. B. Chandler, General Western 
agent of the Gamewell Company, assisted 
by special agent Chas. A. Rolfe, contrib- 
utes the following additions to the Game- 
well list: Dallas, Tex. ; Duluth and Win- 
ona, Minn. ; Janesville, and Hurley, Wis. ; 
Dubuque and Sioux City, Iowa: Adrian, 
Ludington and Battle Creek, Mich. ; and 
East St. Louis, Illinois. 

Mr. James Brown, superintendent of 
the Direct United States Cable Co., Limited, 
40 Broadway, has issued an interesting cable 
card for hanging in offices, on which appears, 
in addition to a calendar, dates of important 
electrical occurrences and a map of the cable 
lines of the company. Much valuable data, 
of interest to electrical people is condensed in 
this record, which is most conveniently ar- 
ranged. 


o -- 


Electrical Observations, 

When General Greely became chief signal 
officer he found that seven experimental sta- 
tions established for the purpose of ascer- 
taining the laws governing atmospheric elec- 
tricity, and learning the effects of this agency 
upon variations of the barometer, had been in 
operation about a year. But the observations 
that were then making were not conducted 
upon any well-digested plan, and the data 
they furnished were not comparable for the 
purpose of deducing any general laws. Gen. 
Greely therefore suspended their operation. 
Dr. T. C. Mendenhall, formerly connected 
with the Signal Office, now of the Rose Poly- 
technie School, and who had given much 
time to the study of atmospheric electricity, 
subsequently consented to take charge of 
this work until the first of July next Stations 
have been established under his direction at 
Boston, New Haven, Ithaca, N. Y., Wash- 
‘ngton and Terre Haute, Ind. Each has been 
placed in charge of an enlisted man of the 
signal service, those having been selected 
who are experts in making electrical obser- 
vations, several of them being college grad- 
uates. 

The stations have been located by ‘Dr. 
Mendenhall in localities where the known 
electrical conditions of the atmosphere are 
most favorable, and the observations are 
made in accordauce with a uniform system. 
Dr. Mendenhall’s report embodying such 


conclusions as he may draw from the obser- 
vations, will probably accompany General 
Greely’s next aLnual report, and it is expect- 
ed to be of considerable scientific importance, 
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Electric Light in the Kansas Penitentiary. 


The following is the electric light statement of the Kansas State Penitentiary for 


the year ending December 31, 1887. 





RECAPITULATION. 


LocaTION OF LAMPs. peal — none 
Run. reed Hous. 
Warden's Building .. 2736 6744 | 161365 
Deputy Warden’s House 2736 Mo | 22816 
North Cell House....... 110750 186 206057 
I 8 nh eases 110750 186 206057 
Officers Dining Room.... 2736 3 55265 | 
Convicts’ * 148405 49 T2886 
Hospital. ..... . 110750 8 8862 
Female Prison........... 110750 19 21049 
Engine Room............ 2736 14 33790 
WOR ise Gy P Aevedctus 2736 2146 51636 
Coal Shaft .... 94 22 2068 
EE Naess Guba Sere honest ese | balkne wees 841844 





a 


40 lamps broken carelessiy, counted in expenses, not in lamp hours. 


| 














Average 
Lamp | EXPENSES. 
Pm 4 Hours. 
106 | 1522 Engineer and Fireman $902 50 
11 2074 +| Fuel—506 Tons of Coal 
92 2240 | See 885 50 
“a Ft ae _ 124 
17 Seis | Mepaies.;.,.......;..- | 6412 
14 | 5206 | Broken Lamps, 468 « 85. 3% ied 
4 | 215 | PO i tencsccuse $2328 16 
; ne | comes WITH Gas. - 
6 5632 
e 819 | 8i1,e41 as 


4 hours this year ra- 


129 ting each at 4ft. hour, it is 


16 equivalent to 3,367,364 ft. of gas. 
inl Costing $2328.16 or 69c. per thous- 
428 | 1967 | and. 





Mr. Dan Storrs is the Chief Engineer of the electric light plant, and manages it in 
a manner satisfactory to the officials of the State. 








Theater Lighting in Chicago. 


A very excellent piece of work is the elec- 
tric light installation at the new Haymarket 
Theater in Chicago. The manager, Mr. 
Will. S. Davis—who, by the way, is life part- 
ner of Mrs. Jessie Bartlett Davis, the cele- 
brated vccalist and writer—has been nota 
little annoyed by the willful repetition of the 
statement that the Haymarket is in some 
way or other a sort of monument, or a re. 
minder, of the anarchist troubles. The name 
was selected solely as a continuance, a de- 
scendant of the old *‘ Haymarket” of London; 
just exactly as young mothers prefer to name 
their little ones after prosperous uncles or 
aunts, rather than call them after the black 
sheep of the family, or seek to continue the 
Washipgtons and Grants, rather than the 
Cornwallises and the other failures in 
politics, religion, or war. The theater is a 
gem of construction and arrangement, while 
at the same time it will comfortably seat 
more people than any similar structure in the 
city. The seats number 2,800 and standing 
room will swell the capacity to 3,000. The 
electrical work and results are what more 
especially concerned the Reviewist, when | 
shown the plant by Prof. Badt, who has had | 
charge, from the commencement, of the entire | 
work. The steam plant consists of two of | 
A. L. Ide’s latest engines, an 8 x 12 called 
the ‘‘Ideal,” (Ide, A. L.—see?) and al4 x 
20. The dynamos are three in number, 2 of 
600, and one of 200 incandescent capacity, 
of the United States Company’s construction 
and system. 

The arrangement of lights, due to the in- 
genuity of Prof. Badt, is at once striking 
and pleasing. While there is a great abund- 
ance of light, there is not the least unpleas- 
antness from the glare. 


A single row of lights adorns the outer 
curve of the proscenium arch, and somehow 
suggests, when the curtain is down, a dia- 
mond-studded bonnet, whose shy and pretty 
wearer you hope to have a glimpse of, when 
«‘clear the stage” is succeeded by the tinkle 
of the bell that orders the veil removed. 
Around the boxes the groups of lamps are 
between the lines of sight of the audience, 
‘> ther above or below them, while shedding 
+: beautifully soft and pleasant light through- 
out the house; and when these are turned 
down to a dull red during the performance, 
itis not difficult to see from the stage, a 
series of tropical balconies, along the front of 
which the trumpet vine is displaying its 
wealth of orange blossoms. 

The stage switches are noiseless, without 
spirk, convenient to handle, and requiring 
but little of the cramped room which the 
prompter ever has accorded to him on his 
side of the stage. These, too, are Prof. Bad's, 
and are a credit to him. The Professor has 
said some pretty hard thingsof the plumbers, 
gas men, latbers and plasterers, but the 
management has sided with him in his 
struggles, and he has “loved” the job 





through, and to-day it stands a model the U. 
8. Co., and especially the western agency, at 
‘he head of which is Mr. C. C. Warren, may 





justly feel proud. 


Electric Lighting in Berlin. 

The experimental lighting of Unter den 
Linden, which I reported as in progress some 
weeks ago, is now terminated, writes a cor- 
respondent of Industries. It was found that 
with three rows of arc lamps the illumination 
was fairly good, but not so brilliant as that 
established for the last five years in the Leip- 
zigerstrasse. As, for the credit of the town, 
it is considered necessary that Unter den 
Linden shoula be the best lighted street of 
the metropolis, the town council has resolv- 
ed to improve the effect of the electric lamps 
by adopting a light mosaic paving, in lieu of 
the present gravel path, from which the light 
will be better reflected ; also to widen the 
central] promenade, and to lay out strips of 
turf on either side. Herr Zacharias, an elec- 
trical engineer of this town, has introduced 
an apparatus for automatically recording the 
pressure kept in the mains of an electrical 
supply system which is in use here with very 
satisfactory results The apparatus, which 
has been made by Messrs. Siemens & Halske, 
consists of an ordinary clock with a pendulum 
making eighty beats per minute, and which 
closes every forty-five seconds an elec‘ric con- 
tact, throwing an electro-magnet into circuil. 
The armature of this magnet is balanced by 
a spring, so asto occupy a definite position 
when the standard pressure of 120 volts is in 
the mains. If the pressure is either greater 
or smaller, the armature occupies positions 
to either side of the normal. The armature is 
provided with a pin, in front of which slowly 
revolves a cylinder carrying a paper strip, 
with a line marking the position which cor- 
responds to 120 volts, At the moment of 
making contact with the electro-magnet, the 
current is also sent through another electro- 
magnet, which presses the cylinder for an 
instant against the pin on the armature of the 
first magnet, and thus a hole is pricked, and 
the position of it on either side of the 120 
volt line shows the variation of pressure ex- 
isting at the moment. After a few seconds 
the current is again interrupted,and the same 
cycle of operations is repeated every forty- 
five seconds; thus a series of marks is obtain- 
ed on the paper stiip, forming a record. Herr 
Zacharias also tried to obtain an absolutely 
constant record, by keeping the paper strip 
always up to the pin; but this not proving 
successful, the plan of recording at short in- 
tervals was adopted. 

——_- eo —_____ 

—— The Clinton (Mass.) Gas Light Co., 
using the Schuyler system, has decided to 
put in the Brady mast arm, and the first in- 
voice was shipped last week by the Schuyler 
Co. 

— The Albany Electric Illuminating 
Company will introduce the Westinghouse 


alternating system in thatcity. The founda- 
tion for a 2,500 light plant bas been laid. 





Salem Electric Light and Power Company. 
To the Editor of Electrical Review : 


December 31st, you noticed in your valua- 
ble paper our contract for electric lighting. 
Since then our city council has, with our con- 
sent, changed from arc to incandescent street 
lighting. We now contract to put in 330 25 
c. p. lamps, 25’ high, which is thought here 
to be much better distribution than the 55 
1,200 ©. p. arcs would have been, and the 
town much better lighted. The price in either 
case being $4 000 per year. 
April 1st next will no doubt see whether 
we are right in believing so. 
D. L. D. 

Salem, Ohio, Jan. 9th, 1888. 

————_+ ae —_—_—_ 


—— The Napa Electric Light Company, 
Napa City, Cal., bas been incorporated. 
Capital] stock, $50,000. Geo. L. Henzel and 
others, incorporators. 


—— A. Whitney & Sons, Philadelphia, 
car wheel manufacturers, have recently in- 
stalled a plant of the American system in 
their works. Philadelphia is waking up 
quite thoroughly on the advantage of the 
electric light. 


— The Waxahachee ( Texas) Electric 
Light, Power and Water Co., has just been 
organized ; capital stock $50,000. The com- 
pany will proceed at once to put in 250 in- 
candescent lights and 15 arc, with tower. A 
street railway company has also been char- 
tered,and, if proper franchise can be had from 
city, work will begin at an early day. 


—— The large Schuyler dynamo which 
was built by the Piedmont Exposition, and 
which was purchased by the Mission Ridge 
Land Company after taking the first prize at 
the big Atlantic Fair, has been put in posi- 
tion at East Lake, Tenn., and will be in 
operation by January 15th, when the entire 
lake grounds and all the streets and avenues 
leading to it will be lighted with are lights. 
The dynamo operates thirty-five arc lights, 
besides enough incandescents to supply all 
the houses at the lake or in the vicinity. 


—— The new cruiser ‘‘ Chicago” is now 
being fitted out for service at the Brooklyn 
Navy Yard. The electric plant is already 
installed, and consists of two Edison com- 
pound dynamos, each for 350 lights, driven 
by Armington-Sims engines. Lead-covered 
cables have: been used throughout the ship, 
the total length of circuits being about 40,- 
000 ft. The cables are Jaid in wood casing, 
and Edison water tight cut-outs are fitted to 
every lamp, and all the switches employed 
are also water tight. The total insulation of 
the circuits is about 100,000 ohms. ; 


— One of the principal thoroughfares 
of St. Petersburg will be experimentally 
lighted by naphtha gas with a new form of 
large lamp. It is expected that the cost of 
lighting by this means will be less than with 
coal gas, and that the light will be more 
brilliant. At the present prices of kerosene 
this illuminant is by far cheaper for street 
lighting than any other kind of light. At 
St. Petersburg the cost of gas lighting is 3 
times, that of electric lighting 7.3 times, and 
that of candle lighting 23 times as high 
as the cost of lighting by kerosene. At 
Moscow the Gifference is still greater, the 
figures being 6.2, 10.4, and 34 4 for gas, elec- 
tric light, and candles respectively. 


—— A jewelry storekeeper is thus quoted 
in the Jewelers’ Weekly: ** Surprised to see 
my watch repairers working by incandescent 
lamps, are you? Well, just let me say right 
here that there never was a beiter light in- 
vented for the purpose. The illumination is 
never disturbed by the slightest flicker, every 
wheel and pinion in the movement stands 
out as plainly again as it does under lamp 
light, and, in fact, the workmen prefer it to 
daylight to work by. It has hardly come 
into general use yet, but it will make a con- 
vert of anybody who tries it, and to any of 
the workmen who are obliged to call in the 
aid of lamps during the greater part of the 
time, it will be a revelation. Just at present 
I think I am about the only user of electrici- 





The building will be ready for the electric | 


and steam plant about February 1st. 


ty for the purpose, but I do not believe I 
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—— The Citizens’ Electric Light Com- 
pany, New Albany, Ind., will erect a plant. 


—— C. F. Shower is interested in an elec- 
tric light plant to be established at Carlisle, 
Pa. 

—— Herman Wells is interested in an elec- 
tric light plant to be established at Potts- 
town, Pa. 

—— C. H. Dexter & Sons will erect au 
electric light plant at their mills at Windsor 
Locks, Conn. 

—— The Schuyler Electric Co. have sold 
to the Newark Schuyler Electric Light Co, a 
thirty-five light arc plant. 

—— The Whitefish Bay street railway, 
Milwaukee, Wis., intends to adopt the stor- 
age battery as a motive power. 

—— Orangeville, province of Quebec, de- 
sires the electric light. Town clerk Hughson 
has the matter of bids in charge. 

—— The Thomson-Houston system of 
electric light has been put in Richford, Vt. 
and a stock company has been formed. 

—— Messrs. Holmes, Booth and Haydens 
report a very large sale of their patent 
“K. K.” wire to electric light companies. 

—— The Piscataquis Woolen Company 
contemplate the establishment of an electric 
light plant at their mill at Guilford, Me. 

— George L. Thompson and F. L, 
Downs are interested in an electric light 
plant to be established at Medina, N. Y. 

—— The Valparaiso Gas, Electric Light 
and Fuel Company, Valparaiso, Ind., has 
been incorporated, with a capital stock of 
$50,000. 

— The Electrical Engine Company, 
Newark, bas beea ircorporated. Capital 
stock, $100,000. Henry M. Paine and others, 
incorporators. 

— The Rutland Electric Company, Rut- 
land, Vt., have increased its capital stock by 
$25,009, and will make extensiye improve- 
ments to its plant. 

—— The Berkley Electric Light Com 

pany, Berkley, Cal., has been incorporated. 
Capital stock, $30,000. R. P. Thomas, and 
others, incorporators. 
The Seward Electric Light and 
Power Company, Seward, Neb., has been in- 
corporated. Capital stock, $10,009, John 
Cattle and others, incorporators. 





—— The Mahanoy City Light, Heat and 
Power Company, Mahanoy City, Pa, has 
been incorporated. Capital stock, $15,000. 
W. L. Yoder, and others, incorporators. 

—— The Conshohocken Electric Light 
and Power Compavy, Conshohocken, Pa., 
has been incorporated. Capital stock, $20,- 
000. T. H. Seeble, and others, incorpora- 
tors. 

—— The Union City Electric Light, Gas 
and Water Works Company, Strong City, 
Kas., has been incorporated. Capital stock, 
$10,000. W. P. Martin, and others, incor- 
porators. 

—— The Wichita Schuyler Electric Light 
Co. of Wichita, Kan., has just been awarded 
a three years’ contract for lighting the streets, 
with an order for a large num cr of addition- 
al lights. 


— To“A. M. P.”: No; the boilers that 
exploded at the Westchester, Pa, electric 
light station, were not the Babcock and Wil- 
cox boilers. So far, we believe, this firm’s 
boilers have to meet with their first explosion. 


—— The body of a boy drowned at Win- 
chendon, Mass., was found through the use 
of the electric light, a bulb being fastened to 
a pole and submerged, illuminating the water 
for a considerable distance in the neighbor- 


hood. The electric light promises to become 
an important aid in all manner of submarine 





shall bave the honor long.” 


op -rati ns. 
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FARADAY CARBON CO., 


( FORMERLY PITTSBURGH CARBON Co.) 


CAPACITY, 


ONE MILLION CARBONS MONTHLY. 


Quality guaranteed equal to any in the market. 


PRICES LOW. 


Uberal disoount dn large orders. Corrospond licitec 








(Copies of any Patents in the following List will 
be sent to any address on receipt of twenty-five 
cents.) 




































































































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JAN. 
10, 1888. 

376,060 Telephone transmitter; Seth E. Beedy, 
Farmington, Me., assignor of one-fourth to Daniel 
W. Austin and John J. Linscott. same place. 

376,071 376,072 Electric circuit breaker: Wil 
liam R. Cole, Detroit, Mich., assignor to Parrish 
Bros. and the Peck Electrical Company, of same 
place. 

376,116 Lighting cars by electricity; Arthur D. 
Stevens, Minneapolis, Minn., assignor of one-half 
to Edgar B. Dillingham, same place. 


376,120 Dynamo electric machine or motor; 
Elihu Thomson, Lynn, Mass. 

376,121. Electric lock; Charles A. Tucker, Islip, 
N. Y., assignor to the Tucker Electrical Manufact- 
uring Company, of New York. 

376,133 Firealarm circuit: John P. Barrett, Chi- 
cago, HL 
376,149 Receiving, transmitting and distributing 
instrument for electro-magnetic thermoscopes ; 
Henry J. Haight, New York, N. Y. 

376.171 Annunciator; Jacob P. Tirrell, Somer- 
ville, Mass., assignor to the Electric Gas Lighting 
Company, Portland, Me. 

376,228 Battery zinc; John Beattie, jr., Fall 
River, Mass., assignor to the Beattie Battery Zinc 
and Electrical Company, same place. 

376,281 Pole indicator for electric conductors; 
August Berghausen, Elberfeld. Germany, assignor 
to E. Imhauser, Brooklyn, N. Y. 

376,307 Dynamo-electric machine: Francis Jehl, 
Paris, France, assignor to the Societe Anonyme 
Compagnie Continentale Edison, same place. 
376,323 Electric lamp; Luther H. Leber, York, 
Pa., assignor to Jacob G. Leber, same place. 

376,226 Armature for dynamo-electric machines; 
Hermann Lemp. Hartford, assignor to the Schuyler 
Electric Company, Middletown, Ct. 


~ PROPOSALS. 


Contractors are hereby notified 
that Proposals will be admitted at 
the Ministerio de Hacienda, Madrid, 
Spain, up to the 7th of March prox- 
imo, for Lighting by Electricity the 
Theatre Royal. 

For particulars, apply at this Con- 
sular Office. 

CONSULATE GENERAL OF SPAIN, | 

MIGUEL SUAREZ, 

Consui General. 
30 Broadway, New York, 

January 14th, 1888. 


J. E. JEFFORDS & Gu. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
% years’ experience in this branch of the business. 


2716 to2738 Salmon St., Philadelphia, Pa. 


PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 


All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.Y. T.J. McTIGHE, Manager. 














® Pittsburgh, Penna, 
ALL SIZES 
AND 


M | ( QUALITIES 


For Electrical Purposes. 


EUGENE MUNSELL & CO., 


218 Wator Street, New York. 











W. R. OSTRANDER & CO., 
21, 23 & 25 ANN STREET, NEW YORK. 


Manufacturers of 
SPEAKING T WHISTLES, 


ANNUNCIATORS, 
Electric & Mechanical Bells. 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. 



















| 
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WE GLADLY TESTIFY to the SUPERIORITY of the 
MUNSON 


Eagle and Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is re 
moved, no rivete and perfect evenness in heft, the | 
result noise'ess with a perfect motion, which is 
absolutely &, ~ntial for asteady light. We use no 
other make. The character and responsibility o” 
the house is unquestioned. 


TESTIMONIALS. 
Western Edison Light Co., H. WARD LEON 
ARD, General Sup’t. 
W. J. Buckley, Mgr. Ft.Wayne Jenny El.Light Co. | 
Thomson-Houston Electric Light, Herbert 
Wadsworth, Manager Western Office 
Brush Electric Co., Alex. Kempt, Special Agent. 
€xcelsior Electric Co., C. J. Reilly,Western Mgr 
Sperry Electric Light Motor & Car Brake Co, 
201 Royal Insurance Building. 
J. H. Reid, General Manager of the Mather 
Electric Light Co., Chicago. 
Wm. H. Purdey, Comm. of Pub'ic Works, Chicago 
John Mab, Chief Engin’r of Board of Trade, Chie. 
» J. Meimes, Gen’l Sup’t Thomson-Houstor 
Light, Omaha, Neb. 
J. A. Corbey, St. Joe Electric Light and Power 


., St. Toe, Mo. 
Wm. Oswald, Agt. Edison Light Co., New Orleans, | 


OFFICE AND FACTORY, 
240 & 242 RALOOLPH ST.,CHICACO, 


FULL SIZEY!IT! 
K,NO ONE 


Denies this to be the 
only safe automat- 


ic in the 


LAND. 


Perfected 


| IMPROVEMENTS 


Commend it to the 
Trade, 
$6.00 EACH. | 
Discount (—). | 

A. L. BOGART. | 


8 22 Union Sq., N. ¥. 



















|Medical Batteries, Skeleton and Box Bells, 





Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 





Burglar Alarms, 


ouse Annunciators, Fire Alarm Boxes, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


Full assortment of different sizes and 
qualities on BRAIDER SPOOLS, 
i ready for the machines, in Red, Yellow 


and Green. Other colors to order. 
SEND FOR SAMPLE AND PRICES. 


WM. MACFARLANE & 60., - = 55 Mercer Street, New York. 


- MILL, YONKERS, N. Y. 


















MOTORS LATEST OYNAMO 
IMPROVEMENTS. 


Automatic 
Motors, or 
_ with the 
Wheeler 
Safety Reg- 
ulator. 

Wound for 
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any circuit. 


C. & C. ELECTRIC HOTOR 60, " $0 and 92 South Fifth Ave., W. Y. 


The Empire Gity Electric Co., 


1S Dey Street, New York, 


Manufacturers of 


Telephone, Telegraph, 


$$ AND —— 


ELECTRIC LIGHT SUPPLIES. 


WRITE FOR PRICES. 


Leclanche, 


The Standard Open-Circult Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which. bear this 
LABEL and the Trade-Mark, GONDA. 


20 NOT BE IMPOSED UPON BY IMITATIONS, =. 


It dealers have not fhe Genuine Battery, 
send direct to ua for Price-List. 


THE LECLANCHE BATTERY (0., 


149 West Eighteenth Street. New York. 






















GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 
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